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THE FOOD PROBLEM OF INDIA'^ 


QNE is at the very outset faced with several 
^ serious difficulties when enunciating the 
Food Problem of India. For a scientific appre- 
ciation of any phenomenon and for the formu- 
lation of a policy, certain fundamental data 
ar.e essential; moreover such data must pro- 
vide a realistic statistical expression of the 
material under study.' For instance, to appre- 
ciate the food position of a country and to 
formulate a food policy for a nahon, it is 
necessary that the data regarding the total 
requirements, available quantities of different 
categories of food and potentialities of in- 
creased production be ready to hand. In the 
case of India, lack of this precise information 
is the first difficulty. The importance of agri- 
cultural statistics was emphasized by the Indian 
Famine Commission of 1880, and since then 
the necessity of accurate statistics has been 
stressed by every committee and commission 
that has dealt with agricultural production. 
The Royal Commission on Agriculture in India 
recommended ‘ that the whole basis of statistics 
in India urgently required broadening, and laid 
emphasis on the fact that modern statistical 
methods were to make ‘indispensable contribu- 
tion to, the successful development alike of 
agriculture and of social administration^ And 
yet, eighteen years afterwards, the Famine 
Inquiry Commission of 1945, recorded : 

“Problems arising out of the production 
and distribution of foodgrains during the 
war, have emphasized the need for accurate 
statistics of acreage and yield of crops ; 
schemes, largely experimental in character, 
are now in operation with the object of 
securing improvements in these statistics.” 


Without an accurate- .and precise assessment 
of food requirements and agricultural produc- 
tion, no agricultural planning is possible. In 
coimtries where literacy is widespread the 
farmers themselves help to supply the required 
information, but in this country statistics of 
every type must be collected by a suitable 
agency, having adequate and well-trained staff. 

It has to be recognised that to be useful an 
agricultural survey must be comprehensive, 
accurate, and quick, and it must at the same 
time be cheap. These opposing tendencies 
make the task difficult. There is evidently 
need for a carefully developed technique. 
Aerial- survey for crop acreage should prove 
in the long nm comprehensive, accurate, quick 
and cheap. The present is a suitable time for 
undertaking such an experiment, as trained 
personnel and up-to-date equipment are avail- 
able, and the technique of aerial photography 
has greatly developed. To obtain figures of 
yield special equipment will have to be design- 
ed. It should be possible, for instance, to 
devise a harvester which will reap a narrow 
strip of wheat, thresh and clean it and give 
the weight of grain. 

If it is proposed to plan on a sound basis 
then the development of the science of statis- 
tics must be an important item in the post-war 
programme. IgMring this branch of science 
will mean building the post-war edifice of pro- 
gress on a foundation of sand. 


* Extracts from the General Presidential Address by 
Prof.M. Afzal Husain, M.A.,M.Sc., F.N.T., to the Thirty- 
third Session of the Indian Science Congress, Bangalore, 

1946. 
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The census returns for 1941, gave the popu- 
lation of India as 389 millions, an increase of 
51 millions over the 1931 figures, or, an in- 
crease of 1*5 per cent, per year. It will not 
be incorrect to say that, at this rate of increase, 
India starts the year of grace 1946 with a popu- 
lation approximating to 415 millions. Even if 
there is no acceleration in this speed the popu- 
lation of India will exceed 500 millions before 
1960. 

From 1901 to 1940 the recorded birth-rate 
has shown a slight decline, but during the 
same period the death-rate has shown a mark- 
ed fall. Ignoring the years of war as excep- 
tional, the excess of births over deaths has 
been increasing steadily and for the decade 
1931-1940 the excess of births over deaths was 
11 per mille. If this tendency, whatever its 
causes might be, continues, the rate of increase 
of the population will be progressively faster. 
Hill estimates that the population will be 650 
millions by 1970. This is by no means an 
over-estimate. In other words in twenty-five 
years we shall have 235 million extra mouths 
to feed. Past performances justify such an 
assumption. The country must be prepared to 
face this situation imless some calamity befalls 
us, reduces our population, and solves the 
problem for us. 

Since 1911, 7 million acres have been added 
to the same area under cutlivation in British 
India, but in spite of this addition the area 
sown per capita has declined from 0*9 acre to 
0*72 acre, i.e., by 25 per cent. During the '30 
years ending 1941, the area of and under irri- 
gation increased by 14 million, acres. If it be 
accepted that an irrigated^ i^ea gives double 
the yield of an unirrigated area, then, in terms 
of unirrigated area, the total extension of cul- 
tivation may be computed at 21 million acres. 
On this basis the area sown per capita has 
decreased from 1*079 acres in 1911 to 0*916 acre 
in 1941, i.e., by 18 per cent. Therefore, 18 per 
cent, increased production is necessary to 
maintain consumption per capita at the level 
of 1911. This increase could only be attained 
by the increased use of manures and fertilizers, 
extensive use of better varieties and increased 
application of methods to reduce wastage. It 
can hardly be denied that the use of manures 
and fertilizers has not increased and no large- 
scale measures to reduce wastage have been 
effected. The proportion of better-yielding 
varieties is indeed very low. It is a little over 
22 per cent, in the case of wheat, 6*2 per cent, 
in the case of rice and 1*1 per cent, in the case 
of jo war. At a most liberal estimate all the 
improvements effected in the yield of cereal 
crops still leave a deficit of 15 per cent, in the 
quantities necessary to provide the same 
rations per capita as were available in 1911. 

Reduction in the export of food grains and 
increase in imports of rice may together 
amount to a 5 per cent, increase in the avail- 
able supply. Even then India is short of food 
grains by at least 10 per cent, per capita when 
compared with conditions which existed thirty- 
five years ago, and at that period food was 
by no means plenty, and famines were not im- 
known. There is thus not the slightest doubt 
that the food position has been deteriorating. 

Let us compare our position with that of the 


United States of America, which shows a 
higher yield per acre of all crops when com- 
pared with India. Baker calculated that for a 
“liberal” diet containing meat, fruits and green 
vegetables in maximum quantities and a quart 
of milk per day, 3*1 acres of land were requir- 
ed per capita. For an “adequate” diet thi.s 
ai’ea would vary from 1*8 acres to 2*3 acres 
p^r capita, according to the quantity oC milk 
and other nutritious foods included in the diet. 
An “emergency restricted diet”, which contain- 
ed mainly cereals and was designed lo tide over 
difficult times and short periods of piavaticm, 
1*2 acres per capita was the minimum requir- 
ed. Even this is 33 per cent, more than the 
area per capita available in India. This com- 
parison is enough to show the low nutritional 
standard of the population in this country. 

Deficiencies and their Consequences 
It has been estimated that to feed a popula- 
tion of 400 million India need.s an increase 


in cereals to the extent of 10 per cent., in pul- 
ses to the extent of 20 per cent., in fats and 
• oils 250 per cent., in fruit 50 per cent., in 
vegetables 100 per cent., in milk 300 per 
cent., and in fish, flesh and eggs 300 per 
cent. These figures are staggering, because 
first of all these deficiencies have to be 
made up for the proper nutrition of the 
existing population, and a further increase has 
to be assured to meet the demands of the in- 
creasing population. For instance, to provide 
adequate nourishment for a population of 500 
million in 1960, the production of cereals will 
have to be increased by 37-5 per cent., pulses 
by 50 per cent, fats and oils by 337*5 per cent., 
mlk and fish, flesh and eggs by 400 per cent. 
With such deficiencies in food resources, it is 
not surprising that the Nutrition Advisory 
Committee have found from the results of 
actual “surveys^ of both typical urban and 
rural groups that the calorie intake of some 
30 per cent, of families is below requirements 
and that even when the diet is adequate it is 
almost invariably unbalanced, containing a 
preponderance of cereals and insuificient pro- 
tective foods of high nutritive value”. There 
cannot be any disagreement on the point that 
malnutrition promotes a state of ill-health 
and lower physical efficiency, short of actual 
disease; which are perhaps moiND important 
because more widespread than disease itself”. 
Therefore, the Nutrition Advisory Committee 
correctly lays stress on the fact that “freedom 
froni disease is one thing, abundant health is 
another” and “the goal to be aimtxl at is the 
creation of a healthy and vigorous population”. 

Solution of the Problem 
The solution of the complex problem of pro- 
viding adequate food for our population lies in 
the increase of the supply and. if possible, the 
decrease of demand. 


one extreme we have those who itiaiutain 
that India is greatly over-populated and that 
her food resources have not kept pace with 
the rise of population and are progressively 
falling short of the minimum requirements 
therefore, our present need is that the 
growth of population should be checked and 
^ts decline welcomed!” They say* 
Judged from any point of view a check on' 
growth of the population of Indil ifan ^glnt 
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necessity” (Chand). There can be no doubt 
about the urgency of such an attempt as it 
would bring about a measure of relief and 
allow scope for adjustment. A stationary popu- 
lation for some years would avoid ‘‘futility and 
frustration” which the present .situation strong- 
ly suggests. However desirable, a check on 
the growth of population may be, it is d'flflcult 
to attain. Nevertheless, we may look at this 
problem from another point of view. 

The United Nations have now accepted the 
responsibility for meeting the food require” 
ments of all people. They must, therefore, 
determine the production of food and control 
its distribution. We arc already hearing of 
world’s wheat pools. The necessary corollary 
to this responsibility is that the United Nations 
will have to watch the population trend of 
various countries. What will be the attitude.* 
of the nations with a low or controlled birth- 
rate towards another nation with an uncontrol- 
led and very high brith-rate ? Will not the 
United Nations Organisation be justihed ini 
exercising some control over population ? 
Having accepted membership of the commun- 
ity of nations, India will have to fall into line 
with the rest of the world. The solution of the 
population problem is not easy and at any rate 
it will be many years before a satisfactory 
solution can be found. In the meantime an 
increase in population will continue. 

On the other hand there arc those who firm- 
ly believe that “Nations can live at home” 
(Wilcox), and see in the development of the 
modern science of agrobiology the possibility 
of a manifold incrca.se in the produce from 
land. They claim that the problem is not of 
over -population but of under'- development of 
the natural resources and inadeciuale uritili/.a- 
tion of human knowledge to develop these re- 
sources. For instance, Wilcox places the theo- 
retical limit of the yield of wheat at 171 
bushels and of potatoes at 1,330 bushels, wiule 
the average in U.S.A. is only 8 4 per cent, of 
this ‘penultimate’ limit in the case of wheat 
and 8-6 in the case of potatoes. 

Neither the policy of population reduction 
nor the magic wand of agrobiology can bring 
forth immediate results. The linv* factor is 
important. The Bengal Famine and insecurity 
of the food position are clear warnine,.*;. A 
sound policy would be to base our programmt* 
on the results previously achieved and aLtcmi)t 
to evolve a scheme of increased f()c»d produc- 
tion from existing resources, leaving future 
enhancement of production for tlir incrisiscd 
population. . 

Unfortunately, determining food JCHiuircmcnts 
by calorics has produced an attiiud*' mon* in 
favour of quantity than quality, and thi.s has 
made it difficult to arrive at a scieixtiflcally 
correct food policy. Cereals Jiavc assum(‘d 
unnecessary importance at the exptnise of 
“protective” foods. All those who have stu- 
died the food problem of India have empha- 
sized this point. Colonel Macay hold that with 
a low protein consumption dcficlcmcy in sta- 
mina, moral and physical, mu.st be expected. 
According to John Russell the well-balanced 
diet for India “does not require more but less 
cereal than at present, but it includes more of 
everything else, especially vegetables, fruit and 
milk, and one great need for the food supply 
is to increase the production of these three”. 


S 


He advocated an increa.se in tiu‘ yield tU* staple 
crops so as to liberaU* land for the cultivation 
of supplementary foods. India’s ill-balanei'd 
diet, which has led to rxten.sivt* malnutrition, 
is a far more serious isitional problem than any 
mere dc^lieituiey in tlu* quaiitity ot Uhm\, TIh* 
prqnilation is dt'g(‘ru*raling in ptivricpu' and in 
statnina. How eiss c’an one explain llic cairi 
Oils plienomt‘noti that lakhs di“{{ in Honi-.a! 
without attempting to obtain food by lighting 
for it! To arrive* at a eorreel appn‘(*iatitm t‘f 
the food situation, it is iuec‘ssai\/ to dtsd witli 
the various eon.*:tituents of tlu* diets, and not 
talk of calories, however conveni“ni tlu* .slogaii 
may be. 

Utd us shake otT tin* et*real mentality and 
the talk of carboliydrat(‘.s‘, fats, proteins/ mine 
rals, vitamins and so on, and niak;* an atiianpl 
to (‘volve a seluune of a ‘halaiuu'd diet’ <‘(ni 
tinning as far as po.ssil)le all llu* ingredients in 
their eorretd, pi*oportions. 

Rnci u I HI-: m k n'i’s of C ’ ahiu > f i v nu 

The pr(*sent position is that over per t*enh 
of the carbohydrates of lumiau Inod iirt* de- 
rived from errtsils, about 21) !)('r cent, front 
.sugarcaiK', and tlu* balanet* mainly from pulse.s, 
India, with DO jter ei*nt. of ht*r (‘uUnsdetl tirea 
und(‘r food fi’ops and 04 pt'r (usii. und r 
cereals, is short of rice and is Inirely st'If- 
sunUdeni in otlirr cerc*;ds. In spiti* of an 
inU*nsivt‘ “Grow Mort* Food” cam}taig,n, in 
creas(‘d production has not k(‘pi pace with 
iacrc'uscd dtunand, and India »s seeking, int- 
ports at l(*ast at tlu* prt* war ['‘V(*l. It dot**; 
not .s('('m likt*ly that India will obtain rapully 
enough such a plu‘U(mu*nal ri.‘:e in her soil 
fertility, .sueh eolonization of vast tracts cjf 
land, such rapid extt'iision of irrir,;'tion, as to 
mala* up tlu* t*xisting diSl(*i(*n(’i rs and provitU^ 
for th(‘ future* population, from a cropping 
.scheme built round 04 pt*r art*a inuler 

Gkukai.h 

In the cir(*uihMlatUH‘s India must pi'nduce, 
p(‘r acre*, (piantities of carbohydra!(*s much in 
exc(‘.ss of what (*ert*als (’an piusihly yiold. 
Bt*(‘ause, if llu* rt*((iiired ({uanlities of fut*! hn>ds 
ean be produeed from a smalli'i* area, it vvcjuid 
lx* possil)U‘ to rt‘IeaMt* land for tlu* tiu'reaseel 
production of puLstss, fat.*: and oil*;, and 
tivc” foods of vt*gt‘tahle and animal origjn, in 
which India is greatly in di'lh‘it, ’I’uht*rs will 
.satisfy thi.s re <iuirenu*nt. 

In all countries wlu*r(* tlu* population has 
incrt‘a.s(‘d, (-(‘lU'als have* lH‘:'n iactoasiue.ly re* 
idae*t*d by tulK*r.s. Feu* instanes*, in Gormauy, 
are*a unele*)* potaio(*s i.s 20 p' t* e’ent. of fltal 
unde*)’ all ce*)'e‘nls. It) Fiifdand, it is IVUi pe‘r 
ce*nt. Kv(*n U.S.S.Ii. ha.s 17*0 niillion aerrs 
undeu’ p()tateH*s. In Java, euu* of th * imra 
thickly populat(*d parts of tlu* gjohi* ihero 
be*<*n, situ'c* U)10, a g)'(‘at inci*<‘as * in tlu* c'lilti 
vatieui e)f cassava and swe*et i)t»talo In many 
countrie's of Furope* potato shares will) o«*)*eais, 
mejre* or k*ss, on a basis of equality, in the* 
carbohydruU* supply of the* human die*!. Isv* n 
in the* Unite*d State's, in .spite* eg’ llio avnilahil • 
ity e)f land, the ratio of e'en’tsil.*; and potatens 
in the diet of a houst*hold ttf tin* lowest 
ince)me is 79*8 to 04*4. 

Food Valuk of Tuukus 

. As regard.s their food value : rodueesl to \\\o 
.same* .standai’d ed moLsture*, tuhors are* rie{u*r 
in carbe)hydrut(‘H, ndneral matter and ealeium 
than cereals; they are, howewe*)*, poorc*r in pro 
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teins and deficient in fats. The great advan- 
tage of tubers over cereals is the yield per acre. 
If the average yield of rice and wheat in India 
be taken as 10 maunds per acre (although 
it is less), and the average yield of potatoes 
be taken as 75 maunds per acre /^although it 
is more than 100 maunds), the per acre yield 
of various constituents of food will be very 
much higher in the case of tubers, except fat 
in potato and protein in cassava. 

With a reasonable standard of cultivation, a 
yield of 200 maunds per acre is not difficult to 
attain in the case of potato, • sweet-potato and 
cassava. With this yield the potato will pro- 
vide a quantity of carbohydrates at least four 
times that of wheat, and sweet-potatoes and 
cassava about five times. 

The superiority of rice and wheat in contrast 
to tubers is their high protein content. There 
seems no reason why India should persist in 
obtaining her protein supply from cereals. She 
must obtain the various ingredients of diet 
food sources from which they can be produced 
most efficiently and economically. In other 
words carbohydrates must be obtained mainly 
from tubers and cereals, if possible in equal 
proportions; proteins from pulses and animal 
sources such as milk, fish, flesh and eggs; fats 
and oils from milk and oil seeds; minerals, 
vitamins and other ingredients from such 
sources as supply them most economically. 

In addition to providing large supplies of 
carbohydrates, minerals, calcium and phospho- 
rus per acre, tubers can be used as fodder 
for livestock, as a source, of starch for food 
products, such as biscuits, and a raw product 
for the manufacture of dextrine, glucose and 
sizing for the textile industry. In these res- 
pects they outstrip cereals. From the agriciol- 
tural point of view, they loosen the lower 
strata of soil and lead to soil improvement. 
Potatoes respond to better cultivation and pro- 
vide increased occupation for the farmer. 
There are some varieties of tubers that yield 
two and three crops a year, in which case the 
yield per acre is exceedingly high. 

The greatest obstacle in the extension of the 
area under potatoes in India is the nonavail- 
ability of sound, healthy seed in adequate 
quantities, at the right time and at a reason- 
able price. The crop grown in the plains gets 
diseased and, therefore, seed has to be brought 
from the hills or imported from abroad. Re- 
searches have shown that healthy seed can be 
produced in India, and according to Bums, 
“given disease-free seed-potatoes and suitable 
manuring, the production of potatoes on the 
existing acreage can be doubled ’. Steps have 
been taken by the Imperial Council of Agri - 
cultural Research for the production and distri- 
bution of healthy seed. There are vast areas 
which provide suitable soil and climatic con- 
ditions for potato cultivation and m many 
parts of India two crops can be raised in 


a year. 

Sweet-Potato 

If potato is the tuber of the cooler regions, 
sweet-potato may with greater justification 
claim to be the tuber of the Jvai-mer regio^ of 
the gobe. tf potato is the '^ber of the ^?^t, 
sweet-potato is the tuber ot the East. The 
Chinese cultivate sweet-potato^ on a very laige 
acale, and it enters into their diet, m some parts 


even more than rice.” During 1943 the U’S.A. 
had 900,000 acres under sweet-potatoes, mainly 
in the Southern States. Some varieties of sweet- 
potatoes are only three-month crops. Even 
two crops a year, each yielding 200 maunds 
of tubers, grown over a mods rate area, woul<d 
convert Bihar and Bengal from dehcit to sur- 
plus provinces, not only for carbohydrates but 
by releasing area for fodder, which will also 
increase the supply of milk. 

Sweet-potato has this advantage over potato 
that it can be grown from stem-cuttings and 
the seed problem, the greatest obstacle in tho 
extension of area under potato, does not arise- 
Again its demands for soil, manure and iiTlga— 
tion are not exacting either. 

Proposals 

If India could grow cereals and tubers in 
the same proportion as the pre-war Germany, 
i.e., in the proportion of 4 : 1, India could 
supply in full her present requirements o£ 
carbohydrates from an acreage equal to 60 p 3 'T’ 
cent, of what is under cereals now. Even 
10 per cent, of the acreage now under cereals 
be diverted to tubers, India’s carbohydrate sup- 
ply will be increased by 33 per cent. By fol- 
lowing such a policy, land could be released 
for pulses, oil-seeds, foddqrs and a more 
balanced diet obtained. 

The proposal I place before you is that, if tlae 
area under cereals is reduced from the presirit 
64 per cent, of the total sown to 45 per cant- 
or so, and of the area thus released, 5 per cent, 
of the total sown be planted with tubers, and. 
the acreage of pulses be increased by 20 pex' 
cent., the nut-turn of carbohydrate will be mucla 
in excess of the present quantity. I. hav3 
taken tubers as an instance of high-yleld.n^ 
crops. Equally satisfactory results can be ola— 
tained from plaintains, which yield over 200 
maunds of fruit per acre, and produce as muclx 
carbohydrate as sweet-potato or cassava wit In 
100 maunds to the acre. They are also decid- 
edly richer in proteins. Another high-yieldin jg 
crop is carrot, which has the added advantage 
of being a rich source of carotene. 

Requirements of Fats and Oils 

India’s requirements of fats and oils have 
been placed at 250 per cent, in excess of tlie 
available supply. The area released from, 
cereals could permit the acreage under edible 
oil-seeds being doubled. This would also 
double the quantity, of concentrates for feed- 
ing milch-cattle, and if a reduction in the 
number of bullocks can be brought about 
simultaneously, as suggested iater on, there 
will be a further improvement in the food re- 
sources of milch-catlle. The introduction of a. 
Soya bean, a legume rich in oils, will greatly 
enhance the supply of edible oil. In planning 
the nutrition of the whole world, the advisa- 
bility of exporting oil-seeds from a country 
grossly deficient in fats and oils, wiU, we hope, 
be determined by the FAO. 

Protein Deficiency 

- Deficiency in total proteins, and more parti- 
cularly in the proteins of high biifioglcal value, 
is India’s most serious nutritional problem . 
This deficiency may not manifest itself in. 
mortality and disease, but is evident in the 
slow rate of growth, reduced size of body, lach: 
of efficiency and vitalityr That this is actually 
the case is abundantly manifested by the con— 
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dition of both men and cattle. Dr. Burns has 
correlated the amount of food and body-weight 
in cattle of the different regions of India, and 
Radhakamal Mukherjee has made similar stu- 
dies in human groups. It is apparent that 
where cattle are ill-fed and small in size, and 
milk production per head of human population 
is low, the human physique is poor. Average 
live-weight of cattle and man is fairly closely 
correlated. 

Pulses and cereals are the chief source of 
vegetable proteins. Reduction in the area of 
cereals will reduce the quantity of proteins of 
this source slightly, but a 20 per cent, increase 
in pulses will make up the deficiency. It is, 
however, the increase of proteins oi high bio- 
logical value, which is India’s greatest need. 

The Nutrition and Food Management Com- 
mittee of the FAO have recognised that “the 
primary objective of the nations united in the 
Food and Agriculture Organization is to raise 
the level of nutrition throughout the world, to 
ensure not only that all people are freed from 
the danger of starvation and famine, but that 
they obtain the kind of diet essential for 
health”. Our Food Policy should aim at 
‘abundant health’, and our goal should be ‘the 
creation of healthy and vigorous population’, 
able to shoulder the burdens of peace and war. 

Protective Foods 

Let us now deal with the foods of animal 
origin “protective foods” and proteins of high 
biological value, provided by iish and flesh, 
eggs and milk. The requirements of these 
foods for 400 million human beings is esti- 
mated at 300 per cent, over and above the pre- 
sent supply. 

The most important of the food resources of 
this category are fish. The extensive waters 
around the coast of India, vast estuarian areas, 
numerous rivers and canals, lakes and tanks 
provide almost unlimited possibilltie.s for the 
production of fish. Fish may be described as 
the food ready-made for man to collect. The 
neglect to develop, nay even to control, the 
fisheries in India has been colossal. It is only 
under the stress of war-time food scarcity that 
the necessity of developing this valuable source 
of food has been recognised. It .is encouraging 
to find that scvereal Provinces and States as 
well as the Central Government have taken 
steps to develop the fishery resources of the 
country. Programmes of development include 
all aspects of the fish industry, and teaching 
and research. We can look forward with con- 
fidence to the full development of this source 
of food. An abundant and cheap supply of fish 
will solve the problem of a balanced diet for 
the enormous rice-eating population. No effort 
should be spared to develop fisheries. 

Sheep, goats, pigs and poultry are well- 
known sources of food. The Imperial Councu 
cf Agricultural Research are financing research 
on these animals, with a view to improve 
breeds and increase the quantity of food pro- 
duced from these sources. Among the smaller 
animals, a useful source of wholesome flesh is 
the rabbit. It multiplies very rapidly and 
grows quickly. In other countries ralmit- 
breeding is an important industry, and it is 
a pity that in India nothing has been attempted 
so far, and this excellent source of very good 
food is being ignored. 


Investigations carried out in America indi- 
cate the importance of wild life. It has been 
shown that where marshes’ have been leclaimed 
for cultivation, the benefit gained has not com- 
pensated for the loss sustained, through the 
destruction of water-fowl. We have approxi- 
mately 200,000 square miles of forests. Can- 
they not be stocked with eatable birds ? There 
is immediate need for a thorough survey and 
population study of the wild life of Idina as 
a preliminary to a national planning of game 
improvement. 

The Cattle Problem 

Of the livestock the most important ai'e the 
cattle and they occupy a unique position in 
the rural economy of India. They provide the 
draught animal for cultivation, contribute to 
the fertility of soil by providing farmyard 
manure — the only manure readily available to 
the farmer. Cattle dung makes up for the defi- 
ciency of fuel resources for household needs. 
Cows and buffaloes provide milk — a perfect 
food — and in a country where a large section 
of the population is vegetarian, the milk sup- 
ply is of great importance. The cattle, finally, 
provide flesh for human consumption and their 
hides, bones and horns are products of consider- 
able value in industry. Indeed the place of 
cattle in the economy of Indian farming is so 
fundamental that the ancients considered that 
the bull carried the earth on its horn, and they 
deified the cow. Paradoxical though it may 
appear, yet it is a fact that a stage has been 
reached when on the one hand cattle provide 
food for man and on the other compete with 
him for food. It is true that cattle mostly live 
on straw and stalk — ^bye-products of grain pro- 
duction — ^yet the pressure of population has 
forced man to encroach upon pastures and 
break land for the cultivation of food-crops 
with loss of fodder for cattle. The result is 
that to-day there is great scarcity of cattle 
feed. Cattle are underfed, inefficient, and too 
large a number has to ; be maintained. India 
possesses one-third of the world’s cattle popu- 
lation. Without adequate feeding, improve- 
ment in breeds is a hopeless task. 

Burns estimates that the total number of 
bouvine adults in British India is 107 million 
and the total feed available is 175 million tons 
of roughages and less than 4 million tons of 
concentrates. Ignoring the requirements of 
young stock, the deficiencies are : 50 million 

tons of roughages and 9 million tons of con- 
centrates. Of the available food, work-cattle 
get the larger share, and milch- cows are 
starved. 

In 1940, there were- in British India 49 mil- 
lion working bullocks and imcastrated . males 
over three years of age, kept for work. All 
those who have studied the food and agricul- 
tural problem of India have advocated the 
urgent need of reducing the number of bul- 
locks, so that the cows are better fed and the 
milk supply is thus increased- For instance, 
the Royal Commission on Agriculture in India 
emphasised the “necessity of attention on all 
matters that will tend to decrease the number 
of bullocks required for cultivation”. Sir John 
Russell followed in the same strain and said, 
“If it were feasible, the best course would be 
a large reduction in numbers of animals so as 
to bring livestock population more into line 
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with the supplies of food, but this^ cannot be. 
done rapidly. Some gradual reduction will no 
doubt come about by economic pressure as the 
grazing grounds become more closely scattered 
for cultivation, and as the castration of scrub 
bulls becomes more commonly practised. Im- 
provements in farm implements and particu- 
larly in the bullock-cart, would reduce the 
need for so many bullocks in the village”. 

Improvement of farm implements, or bullock 
carts with ball-bearings and pneumatic tyres, 
do not even scratch the surface qi the prob- 
lem. Co-operative use of inefficient bullocks is 
not a practical proposition when, on account 
of the shortness of season for the preparation 
of land, the available period for cultivation is 
limited. Small holdings will continue as long 
as there is no outlet for the rural population 
in industry. Utilising animal labour for culti- 
vation and transport is a most wasteful 
method. It has been estimated that in many 
parts of India the work-cattle are employed for 
half the year, and yet they have to be main- 
tained and fed throughout the twelve months. 
The Royal Commission have stated that bullock 
labour is a heavy item in crop production. 

The only effective measure that will reduce 
the number of work-cattle is mechanization. 
Here is a pciture of a fully mechanized cotton 
farm in the U.S.A. “Tract-drawn equipment 
plants and cultivates the crop. Flame throw- 
ers kill the weeds. Airplanes dust the cotton 
with insecticides and, a week before the cotton 
is mature, they apply a cyanamide compound 
which makes the leaves drop off. When the 
leaves are gone, the cotton picking machine 
moves in. A cotton picking machine can pick 
a thousand pounds of cotton per hour, instead 
of 15 pounds a man can pick. Such a machine 
works all day and then with headlight on it 
works all night.” 

At the present time the aim in India should 
be to replace animal labour by machine and 
thus save food which is now consumed by the 
v/ork-bullocks. What would be achieved as a 
result of such mechanization may be illustrated 
by taking an example from the U.S.A. “About 
1920 there were 26 million horses and mules 
in the United States of America and by 1940 
there were less than 16 millions. In 1919, 
there were 160,000 tractors, and by 1939, they 
had increased to 1,600,000. This has meant a 
release of 35 million acres of land the produc- 
tion of which was required to support work- 
stock.” Imagine what similar reducion in the 
number of bullocks would mean to the human 
population of India. The fodder thus saved 
and fed to cows would bring about an imme- 
diate increase in the milk supply. Do we not 
know that a 60 per cent, increase in milk yield 
can be obtained by good feeding ? Further 
with an assured supply of fcdder the breeds 
can be improved, resulting in mcr eased effi-ci- 
ency of milch cattle. 

One of the post-war development plans is to 
take motor transport right into the heart of 
rural India; this will mean the replacement 
of bullocks now used for transport. There are 
schemes of hydro-electric development which 
will provide motive power for water-lifting, 
cane-crushing, corn-grinding, for which bul- 
locks power is being used at present. A very 
real step towards the reduction of the number 
of bullocks will be the introduction of tractors. 


The present is the most appropriate time for 
launching a carhpaign for the mechanization of 
agriculture. The price of bullocks is high. 
Tnei^e are thousands of framed mechanics, 
familiar with tractors and other power-driven 
machinery, who will be released from the 
army. The chief difficulty, however, is that 
tractors are not available, and designs suited to 
Indian conditions have not bsen determined. 

In my opinion the first step that should be 
taken is to hold an exhibition of tractors and 
farm machinery on a very large scale, to which 
tractor manufacturers and producers of farm 
machinery should be invited from all over the 
world. This would enable agricultural experts 
and manufacturers to determine which models 
are most suited to conditions obtaining in 
India. The next step would be to establish a 
tractor manufacturing industry and a fully- 
equipped Institute for Research on Tractor De- 
signs to gilide such an industry. The first 
need of India is is not luxury motor cars but 
sturdy tractors, of moderate size and moderate 
prize, which run on cheap fuel. 

Increased Production of Vegetables 

AND Fruit 

The consideration of increased production of 
vegetables and fruit need not dslay us too 
long. By proper management, use of good 
seed, and plants of high-yielding varieties, pro- 
duction .of these useful and necessary foods 
can be greatly enhanced from tha existing 
area. A system of cropping in w'hich orchards 
are intercropped with fodder or vegetables, 
will mean better use- of the land. B'or instance, 
fodder could be grown in a vineyard, an orange 
grove or a mango orchard. Carefully planned 
trials alone will determine the most rational 
use of land, as various conditions will deter- 
mine what can be achieved, and these condi- 
tions vary from locality to locaJity. 

Conclusion 

To sum up: A national crop planning should 
be based on the best and most efficient utilisa- 
tion of land and other resources for social 
needs. The first social need is food. It is pos- 
sible to evolve, for the various parts of the 
country, cropping schemes which will result 
in greater production of carbohydrates from 
smaller areas, than is the case at present. In 
any such scheme tubers will play an important 
part, cind the area under cereals will have to 
be reduced. Acreage released from cereals can 
be devoted to pulses, oil-seeds, fodders, an in- 
creased production of which is necessarj^ for 
obtaining well-balanced diet. The increased 
food for mllch-cattle, both in roughages and 
concentrates, which will result from such a 
cropping scheme, will make up our existing 
deficiencies in milk — a most necessary ‘protec- 
tive food’. The introduction of more legumes, 
i.G., pulses as well as fodders, will enrich our 
soils. A reduction in the number of bullocks 
by encouraging the use of tractors and motor 
transport, and the introduction of machinery 
driven by cheap electric power, will release 
much fodder and enable us to improve our 
breeds of ihilch-cattle, with a consequent in- 
crease in inilk production. 

All this is possible and we have the know- 
ledge to do it, but as the Hot Springs Confer- 
ence stated — Tt requires imagmation and firm 
will on the part of each government and people 
to make use of that knowledge”. 
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THE Indian Academy of Sciences, Bangalore, 
held their Eleventh Annual Meeting jointly 
with that of the National Academy of Sciences 
in ‘the histoi'ic city of Udaipur from the 26th 
to the 29th December 1945. The Session was 
inaugurated by a Message from His Highness 
the Maharana Sahib Bahadur of Udaipur. 

The Presidential Address to the Indian Aca- 
demy of Sciences was delivered by Sir C, V. 
Raman on “The Crystal Forms of IDiamond and 
tlicir Significance”, which he illustrated by 
means of large-size wooden models of the crys- 
tals of diamond. Diamond is unique among 
crystals in that it really exhibits the usual ex- 
ternal form of plane faces bounded by sharp 
edges, which is considered to be characteristic 
of all crystals. It is, therefore, incorrect to at- 
tempt to describe the crystal forms of diamond 
in terms of the usual nomenclature of geometri- 
cal crystallography, which makes use of the 
nla>^e faces for this purpose. On the other 
hand, what is really characteristic of a crystal 
of diamond is the set of edges which form a 
network of intersecting lines on the curved 
surface. Sir C. V. Raman suggf'stccl that those 
edges are fundamentally related to the internal 
architecture of the crystal and that they in- 
variably lie in a plane containing the valence- 
bonds within the crystal. There are six such 
planes, which cut the surface into 24 segments, 
and every diamond exhibits only 24 segments 
on its surface. The 48 segments which should 
be present if diamond possessed tlio holohcdral 
symmetry of the cubic system arc never found 
at all. On the basis of these ideas, it is also 
possible to explain the origin of some peculiar 
forms of diamond, as for example, the fact that 
flat triangular natural crystals are always 
twinned and so on. 

The Presidential Address to tlie National 
Academy of Sciences was delivered by Profes- 
sor K. S. Krishnan on “Electron-Scattering in 
Metals and Alloys in relation to their Electrical 
Resistivities”. Prof. Krishnan explained how 
modern quantum mechanics have led to the 
postulation of electron waves within the lattice 
of a metal, and how the resistanct' of a metal 
or an alloy arises essentially from the scatter- 
ing of these electron waves. He pointed out 
that the problem of evaluating the .scattering 
coefficient for electron waves can be attacked 
from the same standpoint as that used in the 
scattering of light waves, namely, by making 
use of the theory of fluctuations due to Einstein 
and Smoluchouski. For pure metals, the 
fluctuations in density alone ncv'jd be taken 
into account, while with alloys the fluctuations 
in the relative concentration of the components 
also come in, for which reason tlin resistivity 
of alloys is in general greater than that for 
pure metals. The calculations made on thi.s 
basis agree well with the known data on the 
resistivity of metals and alloys. 

A number of symposia were hold on a 
variety of subjects of interest to physicists; 
chemists, geologists and agriculturists. One of 
the symposia on Age of the Saline Series 

in the Salt Range of the Punjab”, convened 


and presided over by Prof. Birbal Sahni of the 
Lucknow University, lasted for one and a half 
days. A large number of official and non-offi- 
cial geologists and paleo-botanists took part in 
the discussion, and no less than llfteen papers 
were considered. 

The problems of agriculture In India receiv- 
ed much attention during the Session, and 
two symposia were exclusively devoted to this 
subject and were attended by officials and non- 
olflcials from various parts of India. The first 
symposium was on the “Role of Plant-breeding 
in the Development of Indian Agriculture”. 
The principal speakers were Dr. Shri Kanjan of 
the Allahabad University and Mr. K. Ramiah, 
Plant-Breeding Expert at Indore. The theory 
and practice of plant-breeding were reviewed 
in. the symposium with special reference to the 
need of the practical agriculturist in vatious 
parts of India. The importance of breeding 
for such special qualities such as disease resist- 
ance and draught resistance in addition to in- 
creased yield were stressed. Dr. Shri Ilanjan 
exhibited a series of new wheats developed by 
him using the X-ray technique. 

There was also a symposium on the very im- 
portant subject of getting accurate “Statistics 
of Crop-Production in India”. The need for 
reliable data regarding both food and money- 
crops can scarcely be overstressed. Dr. P. V. 
Sukhatme of the Imperial Council of Agricul- 
tural Research led the symposium with a bril- 
liant exposition of the ideas and methods 
which he has developed for the purpose. These 
are strikingly different from thosi^ advocated 
by the Calcutta School of Statisticians. The 
rc^sults already obtained by the nc'W method 
indicate that they are of great value and could 
ho recommended for adoption everywliere in 
India. 7'he above speaker was followcnl by a 
whole group of speakers who de.scribed th<‘ 
technique and their results for dllfc'rent crops. 

There were also symposia on .subjects of 
academic interest in physics and clunniHlry. 
Dr. S. V. Anantakrishnan of the Madras Christ 
ian College opened a symposium on tht‘ “Elec- 
tronic Theory of Valency” in which he traced 
the development of the theory v/itli particular 
reference to the more recent trends in the sub- 
ject following the classical investigations of 
Heitler and London. A lively dlscasssion fol- 
lowed in which num(*rous chemists and physi* 
cists took part. 

A .symposium was also held on tlu* “Struc- 
ture and Properties of Diamond” in wliich 
various properties of diamond sucli as Its 
fluorescence, phosphorescence, ibsorpiion, mag- 
netic rotatory power, thminal expansion and 
other properties were reviewed. A nurnben* of 
rew results recently obtained in Sir C. V, 
Raman’s laboratory were presented by hl.s co- 
workers. 

There were public lectures in the evenings 
on subjects of popular interest. Dewan Baha- 
dur Dr. Ramanathan delivered on illuminating 
lecture on the services which a well-organised 
department of meteorology could render to the 
country and especially to the agriculturist, 
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Mr. E. ' E. Gee of the Geological Survey of 
India gave a highly interesting account of his 
travels in Afghanistan, illustrating his talk with 
the ..projection of a number of photographs 
taken by him of the country and of the people, 
]VIr. Ramiah delivered a popular lecture on the 
subject of plant breeding. He emphasized the 
need for systematic researches on the genetics 


of plants indigenous to India. He suggested 
that the systematic use of hybrid seed which is 
now universal in U.S.A. for maize could prove 
most useful in those parts of India where the 
production of this crop is important. 

Excursions were also arranged to visit some 
of the beauty spots in the city and places of 
interest in the neighbourhood. 


SYMPOSIUM ON MINERAL RESEARCH IN INDIA 


TT NDER the auspices of the National Institute 
^ of Sciences of India, a Symposium on 
Mineral Research for Developing Mineral In- 
dustries in India was held at the Delhi Uni- 
versity recently. 

The Hon’ble Sir Ardeshir Dalai, Member for 
Planning and Development, Government of 
India, in inaugurating the Symposium, ex~ 
pressed the hope that the papers and discus- 
sions and the deliberations of scientists gather- 
ed at this meeting, would help the Planning 
Department in their post-war plans for explor- 
ing the mineral resources of India. 

In his opening address, Mr. D. N. Wadia, 
President of the Institute, and Mineral Ad- 
viser, Planning and Development Department, 
Government of India, spoke on India’s existing 
mineral resources, its chief assets and defici- 
encies, the neglect mineral industries have 
hitherto received in India, due to its economics 
being based on export of rayr minerals rather 
than domestic utilisation and outlined a long- 
range national plan for minerals. 

Twenty-five papers were presented for read- 
ing at the Symposium which lasted two days. 
A large number of Fellows and many distin- 
guished scientists attended the meeting and 
took part in the discussions. 

Messrs. A. O. Rankin, f.r.s., and P. Evans, in 
a paper on “Geo-physical prospecting for oil 
in India”, referred in some detail to the history 
of gsophysical prospecting for petroleum in 
India with mention of scope and cost of the 
prospecting programmes outlined by the B.O.C. 
for future. In discussing the results, stress 
was laid on the necessity for a unified propect- 
ing programme in which geo-physical map- 
ping, electrical and magnetic .'purveys of allu- 
vial areas and the drilling and test-weHs are 
all closely co-ordinated. Messrs. P. Evans and 
W. J. Wilson read a paper on “The refining 
of petroleum in India and Burma”. Mr. E. S. 
Pinfold, of the Attock Oil Company presented 
a paper on the “Scientific problems in the 


METALS IN 

^HE metallic materials commonly used in the 
construction of aircraft were reviewed and 
attention drawn to the great diversity of the 
metals to be found in them. Steels of various 
compositions were dealt with and an explana- 
tion given of the advantages to be obtained 
by using alloy steel of the air-hardening 
type. Brief references were made to the differ- 
ent kinds of stainless stei^ _ ^d also to the 
processes of “case hardenhig” and “nitriding”. 
The opportunity was then taken to give a 
simplified account of the ch^ges. which occur 
during the heat-treatment of steel. Mention 
was made of numerous alloys based on alumi- 


development of the oil-fields in Northwest 
India” and possibilities of oil exploration in 
that area. 

Dr. J. de Graaff Hunter, f.r.s., and Brigadier 
E A. Glennie referred to the “Geo physical 
applications of Geodesy”. 

Professor M. N. Saha, f.r.s., referred to bis 
investigation on the “Measurement of geologi- 
cal time in India” by radio-active methods. 

Mr. E. R. ;Gee dealt with the economic min- 
erals of Northwest India, and Mr. B. Rama Rao 
dealt with the scope for expansion of non- 
metallic industries in South India. 

Professor S. K. Roy gave the results of the 
survey of the Jawar lead-zinc deposits of the 
Mewar State. 

Dr. J. A. Dunn presented two papers on the 
position of the Geological Survey of India and 
the development and future position of ores 
and minerals in India. 

Dr. F. G. Percival gave a revised estimate 
of the reserves of iron-ore in the Singhbhum- 
Orissa field, as being much in excess of 8,000 
million tons. 

Dr. K. R. Krishnaswami spoke on mineral 
research at the Indian Institute of Science. 
Dr. Gilbert J. Fowler, in an interesting paper, 
described the production of Nitre from ammo- 
niacal 'waste 

Dr. C. S. Pichamuthu of Bangalore empha- 
sised the role of universities in mineral re- 
search. Prof. A. K. Ghosh, of the Calcutta 
University, referred to the possibilities of ex- 
ploring diatomaceous earth in India. Dr. D. P. 
Antia gave an interesting paper on “Powder 
Metallurgy” and Dr. D. R. Malhotra on “Metal- 
lurgical research in India”. Dr. A. Lahiri, of 
the Fuel Research Institute, gave a paper on 
“The trends of modern research on Coal”. 

Evening popular lectures were delivered on 
the occasion by Professor M. N. Saha, f.r.s., 
on his experiences of Soviet Russia, and by 
Professor H. J. Bhabha, f.r.s., on the role of 
mathematics in the evolution of science. 


AIRCRAFT* 

nium and magnesium and it was explained 
that the mechanism of hardening in these alloys 
was somewhat similar to that which took 
place in steels. Finally, a table was given 
showing the densities and maximum tensile 
strengths of cast iron, mild stee], an alloy steel, 
an aluminium and a magnesium alloy — all 
except the first being, heat-treated so as to 
give good mechanical properties. . 

Frank Adcock. 


* Abstract of the Inaugural Address to the Society of 
Aeronautical Engineers, delivered by Prof. Adcock. 
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THE NUCLEOLUS 

BY 

B. R. SESHACHAR and K. V. SRINATH 
(University of Mysore, Central College, Bangalore) 


'^ETH the re-orientation of our ideas regard- 
ing the structure and composition of the 
chromosomes, there has arisen a necessity for 
a re-examination of the various problems 
relating to the nucleolus, which has not re- 
ceived the same amount of attention. The 
chromosomes, whose composition until five 
years ago remained a mystery, are to-day 
known to be composed of nucleo-proteins. 
Evidence in support of this has been adduced 
in three different ways : (1) staining reactions 

with dye-stuffs, (2) digestion by proteases and 
nucleases, and (3) specific absorption of ultra- 
violet radiation. The chromosome is inter- 
preted as having a protein framework built up 
of peptide linkages — Co-HH — and on this 
framework are " fixed at intervals the active 
groups which we know as genes. The ease 
with which the nucleases attack the nucleic 
acids of the chromosomes suggests a loose 
binding between the protein and nucleic acid 
in these structures. The linkage is believed to 
be salt-like (polar) and it may be considered 
as arising largely from electrostatic forces of 
attraction between the positively charged 
groups on the protein and the negatively 
charged groups (phosphoric acid) on the nu- 
cleic acid. The nucleo-protein is thus a readi- 
ly dissociable complex and its integrity is 
governed, among other things, by the pH of its 
medium and by the concentration and nature 
of the salts present. In the mitotic cell, nu- 
cleic acid is synthesized and degraded, and 
recent findings suggest that there is likewise a 
protein cycle. In cells where the content and 
character of nucleic acid and protein are sub- 
ject to change, the nucleo-proteins are most 
likely to be of a relatively loosely bound and 
transitory nature. At the start of the mitotic 
cycle (prophase) there is an accumulation of 
nucleic acid in the chromosome which reaches 
a high value in metaphase and largely dis- 
appears at telophase. This nucleic acid is of the 
desoxyribose type, yielding a positive Feulgen 
reaction; in no place other than the chromo- 
some and the fully formed sperm is this type 
of nucleic acid known to occur. At the end 
of mitosis, small nuclear organelles are form- 
ed, which are called nucleoli, and moreover, a 
residuum of nucleoprotein is observed at the 
site previously occupied by the metaphase 
chromosome. This residuum, together with the 
nucleoli in the resting nucleus, does not contain 
desoxyribose, but only ribose nucleic acid of 
the cytoplasm. It would appear, therefore, 
that although the greater part of the chromo- 
some is composed of desoxyribose nucleic acid, 
a part is also composed of ribose nucleic acid. 
The particular regions on the chromosome 
associated with hereditary characteristics, the 
genes, have been located in positions in which 
only the nucleic acid of the desox 3 n:'ibose type 
is present. The part of the chromosome 
which presumably persists into the resting 
stage of the nucleus . and which con- 
tains nucleic acid of the ribose type has 


been presumed to be genetically inert and is 
referred to as " heterochromatin. Caspersson 
and Schultz^ suggest that the heterochixmatin 
is responsible for the synthesis of the dssoxy- 
ribose nucleic acid of the euchromatin. This 
suggestion was largely based on the remark- 
able finding that translocation of part of the 
heterochromatin to euchromatic segments re- 
sults in an increase in the nucleic acid content 
of the latter in the immediate neighbourhood 
of the translQcation, together with an instabil- 
ity of the neighbouring genes. 

Parallel with the nucleic acid cycle in the 
nucleus runs a protein cycle. In prephase, as 
the content of desoxyribose nucleic, acid begins 
to increase, the relatively large amount of the 
complex protein present begins to decrease and 
alter into protein of the simpler histone type. 
At telophase, the euchromatic elements of the 
chromosomes begin to lose the desoxyribose 
nucleic acid and simultaneously to alter their 
protein to the complex type, whereas the 
heterochromatic elements produce protein of 
the histone type. In the resting nucleus the 
heterochromatin and the nucleoli contain the 
histone type of protein and ribose nucleic acid. 
The distribution of the complex and simple 
types of proteins in the chromosome has been 
independently inferred by enzymatic experi- 
ments. 

That, briefly, is the picture offered of the 
chromosomes based on recent work. The 
nucleolus on the other hand, has always been 
held to be of subsidiary importance and though 
a number of efforts have been made to regard 
this cell-organelle from the view-point of its 
immediate functional importance, its true 
nature, and more especially, the larger prob- 
lem of its significance to cell-economy have 
not received the same care and attention that 
have been directed to the chromosomes. It 
must, however, be said that in plant cells, 
exhaustive inquiries have been made in regard 
to the relation between the nucleolus and the 
chromosomes, in recent years stress having 
been laid on the signifiLcance, number and size, 
and origin of the nucleolus. In animal mate- 
rial on the other hand, the nucleolus still 
remains an obscure and ill-defined body, which 
in some manner, is either responsible for the 
synthesis of certain metabolic nutrient sub- 
stances, or contributes, in the same ill-under- 
stood way; to the formation of the chromo- 
somes. 

But mainly due to the large amount 
of attention directed towards it by Gates 
and his co-workers, certain important con- 
clusions have emerged which may be sum- 
marised as follows : The nucleolus is pre- 
sent in a very large majority of plant and 
animal cells. It is denser than the rest of the 
nucleus and lies embedded in it. On account 
of this density it can be expelled from the 
nucleus on centrifuging.2.3 While it appears 
to lie loose arid free in the nucleus of 
the Echinoderm egg and is capable o| being 
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moved inside in the majority of plants that 
have been examined and in Drosophila^ and 
Chironomus it is in specific relation with a 
chromosome and arises next to a particular 
particle on it, the nucleolar organizEr.-'^'^ In 
primitive plants like Spirogyra.' and Lomen- 
taria^ a peculiar type of intra-riucleolar mito- 
sis has been described, where the chromo- 
somes having been formed in the karyolymph 
in the normal way, migrate into the large 
nuclEolus and complete their separation there, 
— a very remarkable phenomenon. Quite an- 
other kind of interest is provided by the 
behaviour of the nucleolus in Selachian oogene- 
sis where it has long been known ^ that as the 
germinal vesicle becomes developed, and syn- 
chronously with the obscuration of the chromo- 
somes, the number of nucleoli in the nucleus 
increases till a very large number is found. 

These and other facts regarding the number, 
size and behaviour of the nucleolar bodies 
made the problem so bewildEring in its com- 
plexity that by 1925 it was believed that the 
astonishing variation exhibited by the nucleo- 
lus in its various aspects could only be ex- 
plained by the greatly protean nature of this 
body, which, retaining in itsslf infinite poten- 
tialitiss, reacted differently in different envi- 
ronments- 

But with the development of specific tech- 
niques for the detection of certain essential 
constituents of the nucleus it was possible to 
narrow down the definition of the term 
‘nucleolus’ or analyse its chemical constituents 
so that it was possible to see if ‘nucleolus’ in- 
cluded in it one uniform type of body occurring 
throughout plants and animals or different 
types of structures. On this basis were elimi- 
nated the structures that were originally 
regarded as nucleoli but which on specific 
staining by Feulgen proved to be not. Thus 
the chromatoid body in the nucleolus in Penia^ 
toma spermatogenesis^® was proved not only 
not to contain any chromatin (as it was origi- 
nally believed) but in fact was shown to play 
no part in spermatogenesis, being cast away 
at the end of the process as a useless structure. 
Because, on this basis whether the nucleolar 
body contained chromatin or not, the vrhole 
superstructure of the chromatin contribution 
of the nucleolus to the chromosomes stood or 
feU. As a result mainly of the appllication of 
Feulgen technique, it was now clear* that the 
nucleolus did not contain chromatin. On this 
basis,' therefore, all the old theories which 
regarded the nucleolus as a store-house of 
chromatin of as a manufacturer of chromatin 
were disregarded. The application of these 
methods to the developing egg-cells of insectsii 
has shown that what were originally regarded 
as chromatin nucleoli on the basis of Heiden- 
hain staining remain uncoloured by Feulgen, 
showing that there was no transfer of chroma- 
tin from nucleolus to the chromosomes. It is 
more than likely that a re-examination of 
Selachian oogenesis will prove the same thing. 

Having disposed of one important question 
regarding the chromatin nature of the nucleo- 
lus it became possible to go fuiiher. An exten- 
sion of the staining reactions in the form of 
the employment of light-green as a counter- 


stain has been developed in Gates's labora- 
-toryi-'i^’i^ and an application of these methods 
has shown that a true nucleolus stains green. 
That light-green is specific for histonevS has 
been established by Metzi*'"’ who made a histone 
preparation from sea-urchin sperm and found 
it staining intensely with green. 

On the basis of this new staining method, 
Gates has been able to establish, mainly in 
plant material, the part the nucleolus plays in 
the mitotic cycle. “The nucleoli arise in telo- 
phase at a particular locus of the chromo- 
somes, having a satellite or a secondary con- 
striction. Each grows to a predetermined size 
and when any two nucleoli touch during this 
growth or through movements of the (Chromo- 
somes within the nucleus, they merge, like 
two droplets into one. The process generally 
continues until before the following prophase 
a single large fusion nucleolus is present to 
which the chromosomes which produced the 
nucleoli will all be found attached at the loci 
of the origin of the original aucleoli. When 
the nuclear membrane breaks down in late 
prophase, the nucleolus generally becomes de- 
tached from the chromosomes and passes into 
the cytoplasm where it disappears. 

Far from the nucleolus contributing material 
to the chromosomes in the formation of the lat- 
ter, it would appear that the nucleolus actually 
receives material from the chromosomes and 
transfers it back to the cytoplasm during every 
mitotic cycle. Staining reactions as well as 
examination by ultra-violet absorption spsetro- 
scopy, show that this material is not chromatin 
but is largely made up of protein with which 
nucleic acid of the ribose variety is often asso- 
ciated. Hence the confusion which was met 
with in the earlier stages of the history of our 
knowledge of the nucleolus. Heematoxylin is 
unable to differentiate between the two types 
of nucleic acid and the ‘karyosomes’ of Ogata^® 
and the ‘chromatin nucleolus’ of Montgomeryi^ 
must have been largely such accumulations of 
ribose nucleic acids in relation with protein. 
It is believed that in telophase, when the 
desoxyribose nucleic acid of the chromosomes 
is being reconverted into the ribose type, some 
of it, with the protein, must find its way into 
the nucleolus. In fact, it is assumed that to 
account for the growth of the nucleoli at the 
nucleolar organizers, “each acts as a sink or a 
sump at which the material aggregates”. It is 
tempting to adopt the attractive hypothesis 
that in the transference of the nucleic acid 
from the nucleus to the cytoplasm the nucleo- 
lus plays an important part as a vehicle, re- 
ceiving the excess protein and nucleic acid 
from the chromosomes and transferring it back 
to the cytoplasm ’during every mitosis, — a trans- 
ference whose ftiil ' significance is still Jobscure 
but which acGbrding'* to Gates, may be 
a source of energy in the cell”. 

Whatever the functional significance of the 
nucEleolus in the' mitotic cycle, it is clear that 
^ repository of simple types .' of proteins 
associated with ribose nucleic acid. 
^ the picture so far as the majority 
ot plants are concerned, where the relalion- 
ship between the nucleolus and the chromo- 
some has been established and where the part 
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played by the nucleolus in the protein and 
nucleic acid metabolism may be estimalcd with 
a reasonable amount of certainty. Unfortu- 
nately, however, in animal cells, this relation- 
ship between the chromosomes and the nucleo- 
lus has not been established with the same 
amount of unmistakable regularity. Only in 
the salivary gland nuclei of Diptera have the 
nucleoli an appreciably similar disposition. In 
Chironomus, where the nucleolus is extremely 
large, it is associated with the small chromo- 
some IV. It is important that in so far 

as animal cells are concerned, the nucleolus 
requires further study, not so much from its 
functional aspect, but from the aspect of its 
relation with the chromosomes. 

The present position in regard to the nucleo- 
lus would be that it is largely cemposed of 
histone and ribose nucleic acid which it re- 
ceives from the chromosomes during telophase 
and which later diffuses into the cytoplasm, 
where it stimulates the synthesis of proteins 
and other metabolic products. In fact, a defi- 
nite connexion has been established between 
the size of the nucleolus and prot:in produc- 
tion, the nucleolus being largest in cells where 
rapid protein production is going on, and rela- 
tively small in cells where no protehi is being 
made.<^ 

In this connection, the study of the nucUolus 
of the Sertoli cells of the testis is full of int- 
erest. In his description of the cytology of the 
Sertoli cells in the testis of Apoda (Amphibia), 
one of us-^ noticed a number of nucleoli in 
the Sertoli nuclei, all taking up htomatoxylin. 
Re-examination of these nucleoli and selective 
staining by Feulgen-light-greon showed that the 
nucleolus (of Siphonops annulaiiis) was really 
a compound structure; the centre, a i'pherical 
body stained green, to the periphery of v/hic)\ 
were plastered a number of pink bodies. This 
picture of the nucleolus demanded a new 
orientation of our ideas of the nucleolus. Un- 
doubtedly here we had a compound nucleolus 
with a central Feulgcn ncgalivo sphere in 
which there was a preponderance of histone 
while the periphery was made up of a varying 
number of Feulgen ‘ positive bodies in which 
there ^ was an accumulation of desoxyri))ose 
nucleic acid. The association of dcsoxyribo.se 
nucleic acid with histones in the nuclec)lu.s is 
an interesting discovery and is .in our opinion, 
a visual demonstration of the truth of the 
association of the two components. Until now 
such an association between the de.soxyj:‘i bo.se 
nucleic acid and the histone in the chromo- 
somes was only inferred by indirect methods 
such as have been recalled earlier. The fact 
of the association of the two demonstrated by 
staining technique adds precision to the picture. 


It has, however, net bt‘c*n ia fin* 

Sertoli’ c‘(‘l Is, to c‘.stablish «a eeiiartiaita b t\vri‘n 
the nucleoli and the chreinesemi* S^rttiU 
cells are nutritive and .suppt>rtin.>. eeil,! of tae 
testis and mito.ses in Iluan art* i‘i( her rare c»r 
wanting. We have* to regard llaan aa e lla 
which have allaiiu‘d a eenditam (*f fianaaneiit 
rest. Under Uie conditlen.s, it Ia Iherelere itn- 
po.ssible to establish a rtdaliensli’.p bi*twe, n the 
chromosomes and th(‘ nu(*It‘oIi. Hut the rela- 
tively large niicU'oIar eontiait of Serfeli eelLs 
in the Apoda may bt* understeed l)y the as- 
sumption of their importanet* in protein in’e 
duction but Iiere wt* would like to be on ?:urt r 
groujid before a.ssuming tiu* ruiuianientals of 
the behaviour of Sta’toli eells. A syst;matie 
examination of dilTert'ut type's of anitnal and 
plant cells is bt'ing madt‘ in tlr'Se laboratoriiss 
with a view to liarinonizing; our pre.sent div r- 
gent ideas regarding tht‘ or.|*in atul .signiiieanet* 
of nucleoli. 

In this comu'xion, wt* would like In eid r a 
strong plea for the provision in lliis tsumlry, t»f 
adequate equipnusit for modern metluil; of 
biological inve.stigation. The wide larsabiUtuss 
opened up by ultra-vioUd. alisorpliou .spi*elrt> 
scopy developed by Caspers.son as Imn* a?; 
19^14 or the imnu'use advantages of th • KU'ctron 
microscope are denit'd to woi'ker.s in Iitdia, anti 
we would likt' to tala' this opi)ortueily to urgi* 
on tile pn'inii'r Sc'it'ntiljc' In.stil uiimi;» aiul S leie- 
ties, and the Govc'rnnK'nis in the (sumtry 1 o 
make availabU' llusst* modern faeilititss* for 
biological investigation. 
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THE AGE OF MICROLITHIC CULTURE IN GUJARAT 


By H. D. SANICAI,!.'. 


While reviewing our work, “The Second 
Gujarat Prehistoric Expedition in Search 
of Microlithic Man in Gujarat”, it was said in 
Nature'^ that the microlithic industries in India 
were not, older than the 2nd century B.C. and 
m no way comparable to the Me'solithic of 
Eur()pe either culturally, or in timp. 

Microliths have a very wide distribution in 
in<3ia. They have been found not only in 


the Mahadeo Hills, C.P., but, a/. IAhHo iuhI 
subscquint iiivc'stigators jjavc .sbrj'^at all alttiic' 

tho southeast wmst. in Iho ll.vd.-rahad anii 
Mysore States, Central India, Cuiat.n Katin i 
war, Cutch, Sind and tin- I'unjai., it w. n'l.i 
mdeed bo .strange if in .all tli sc areas, ••t.in.- 
of which were the centres of In.-.ldv a.lvaiuM.i 
metal emhzations, at least from lim ;ird „ 
tury B.C. onwards, microliUi.s were atiU n-.ed 
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as tools. The material cultui'e— tools, weapons, 
etc., — depicted in the sculptures at Amaravati, 
Nagarajunikorda, Bharhut, Sanchi and else- 
where as well as finds from the excavations 
at Kondapur, etc., indicate that much larger 
tools of mstal were common. For a number of 
these areas, however, the question must re- 
main open, until excavations reveal a strati- 
graphic sequence which will enable us to as- 
sign the microlithic industries to any definite 
period. Latterly such an evidence has been 
forthcoming from two areas for a prehistoric 
dating of the microlithic culture, and it is 
pointed out briefly in this note. 

The evidence from Mahadeo Hill paintings 
discussed by Colonel Gordon- is not much 
htlpful, for there is neither stratigraphic nor 
cultural relationship between the microliths 
and the rock-paintings. The former might be 
older, or contemporary with the paintings, 
which are themselves not of one period, but 
seem to extend over a thousand years. Very 
recently in the excavations at Brahmagiri in 
the Mysore State, Dr. M. H. Krishna** found 
microliths in association with necliths in com- 
paratively higher levels and only microliths in 
the lowest levels, the whole culture sequence 
irxiuding more than one stratum of iron age 
follow’ed by the historic period attributed to 
the early centuries before Christ. 

The Mahadeo Hill evidence may thus be 
regarded as exceptional and local and cannot 
censtitute a rule for the dating of .microlithic 
culture throughout India. 

The latest evidence comes from the loess 
mounds at Langhnaj in Northern Gujarat, 
where digging has been in progress for the 
lost three seasons. Here, as also in the small 
digging in the loess site at Hirpura, no metal 
objects have besn found, as ordinarily they 
should have been, had the use of microliths 
survived as late as the 10th century A.E). 
Langhnaj along with many other localities in 
N. Gujarat was a flourishing village and has 
been in continuous occupation since then. 
These microlithic sites of N. Gujarat are not 
very far removed from the political and 
cultural centres throughout the historical 
period, while, as the Mahadeo Hill re^on is 
cut off from the main centres of civilization, 
we may assume there the survival of the 
Stone Age tradition to a later date. If the 
microliths at Langhnaj were so late as even 
the 2nd century B.C., some contemporary evi- 
dence in the shape of Indo-Greek or punch- 
marked coins, terrocottas, pottery, etc., should 
have been found along with the microliths. 

& far we have dScovered microliths and 
fossilized (calcified) skeletal remains after 
alx)ut 3 feet of digging in an unstratified loes- 
sic soE. These really constitute much more 
miMrtant evidence than the negative one. The 
Ji!xta|x>sition and inter-relation in which these 
skeletons occur with animal remains, bone- 
and pebble-conglomerates, and microliths about 
the foiir-fcx)t level, and the fact that human 
and animal remains are equally fossilized 
to aH of them being contemporaneous 
dciwits. There is thus no ground to suppose 
that we have to deal with any but a prehisto- 
$tone A^e culture. 


The age of this microlithic culture in Gujarat 
rests largely on the degree of fossil ization of 
our finds. Our studies on this point have so 
far been confined to ascertaining the exact 
nature of fossilization and its relative propor- 
tion to finds of old bones from preferably 
comparable deposits. On the latter point we 
find that bones discovered from historical 
sites, about 2,000 years old, are not at all fos- 
silized; nor are the human and animal re- 
mains unearthed at Mohenjodaro and Harappa. 
Comparison with finds by Dr. De Terra-^ from 
an excavation in the upper loessic deposits at 
UchaU near Naushahra, in the Salt Range!, 
Punjab is still more instructive. He found 
stray microliths and remains of Homo sapiens 
of dolicocephalic type and funerary pottery of 
handmade neolithic type. These remains were 
bleached and very brittle.” Such a poor state 
of preservation, as well as a general paucity 
of vertebrate fossil remains in the Potwar 
loess was attributed by De Terra to a high 
percentage of lime carbonate in the soil, which 
he considers really wind-borne silt, deposited 
in late Pleistocene to sub-recent times. 

De Terra seems to be wrong in regarding 
the lime carbonate as destructive of bones. 
Usually it is believed to help compaction and 
mineralization. Many of the fossil remains in 
India and outside have been from limestone 
caves. 

The mineral composition and chemical ana- 
lysis of the Gujarat loess shows that it is 
almost of identical nature as the Potwar loess. 
It is in fact the alluvium of the Sabarmati 
and other rivers wafted back by wind and 
deposited all over the Gujarat plain as well 
as on high altitudes like the Taranga Hill. It 
contains a high percentage of lime, and a small 
proportion of the other constituents : magnesia, 
potash, phosphoric acid and nitrogen. 

The present climatic conditions in N. Guja- 
rat are not very much different from those in 
the N.W. Punjab. There are extremes of cold 
and heat, and periodic but not Iieavy rains. 
But unlike the Punjab, in the top soil of the 
loess we find human and animal remains 
which are not only highly calcified, but the 
proportion of fluorine to that of phosphoric 
acid IS more than in the bones of the diluvian 
period in Europe. (Unfortunately, there is no 
dam from India to compare with.) Like the 
Coljim remains described by Sir Arthur 
is^eitn,^ chalk has completely permeated the 
porous texture of the bones, there is a porca- 
min-like ring and the tongue adheres to the 
meshly fractured surface, showing that there 
IS no organic animal matter left. And though, 
^here is no change of the nature of petrifica- 
tion or mineral replacement as in the true 
^wauk mammalian fossils, still the change of 
the tissue (says Mr. Wadia after kindly exam- 
ining our specimens), ‘‘undergone by the 
^ matrix of unconsolidated 
^ comparatively arid climate is 
sifflciently marked to give some index Of 
their age . 

We are, therefore, driven to the conclusion 
from 

(1) the absence of metals, 

(2) the paucity of pottery^ 
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(3) the state of preservation of human and 
animal remains, 

that the Gujarat microlithic culture is far 
older than that of Mohenjodaro. Of course, 
further evidence is necessary, and this may be 
had when detailed examination is made of 
animal remains, such as the exceptionally 
huge rib and shoulder blade, which appear to 
belong to certain animals, now extinct in 
Gujarat, 

With regard to the comparison of the Guja- 
rat microlithic culture with the European 
mesolithic or early neolithic there is no strati- 
graphic evidence yet available, except the 
meagre data from Mysore. However, atten- 
tion may be drawn to certain featui*es . . . such 
as roundish- pierced hammer-stone or mace- 


head with the hole splayed from above and 
below,, bone tools, absence of pottery, etc. . . . 
of the Gujarat microlithic culture wdiicli can 
be compared to the European microlithic cul- 
ture, without implying culture contact or evx'ii 
contemporary in time. 


1. A'aturc., March 31, 1945, p. 380, cf. alsci IVaittrc 
Febraarv 10 1945, i^. 185. 2. Indian Art and /wYAvx, 

1936, pp. 35-41, 3. Presidential Aildress, StuUian of 

Anthropology, 29tli Seience CorgresSy llaroda, 1942. 

4. Studies C 7 t the Ice A oe in hidia and Associaird ffuman 
Cultures^ pp, 275-78. 5. Even the remains of Mil)* 

recent fossil hoise, dog, camel, and bovid discovered 
by Mr. D, N. Wadia, were, as he kinrlly informs me. 
very friable and difficult to extract from the gioiind, 
6. Antiquity of Man, Vol. I, 9. 8. 


THE OCCURRENCE OF PARROTIA JACQUEMONTIANA DCNE. 
IN THE PLEISTOCENE OF KASHMIR 


By G. S. PURI, M.sc., Ph.u. 


Introduction 

A MONG the photographs of the Karewa 
^ fossils' sent by Dr. R. R. Stewart to Dr. H. 
de Terra in 1938 and later published by the 
latter in his memoir (see de Terra and Pater- 
son, 1939, pis. 53, 54), one photograph (loc. cit., 
pi. 53, fig. 3) illustrating two leaves of Por- 
rotia Jacquemontiana Dene., was reproduced 
under an incorrect name of Qaercus dilatata 
Lindl. It may be recalled that Dr. Stewart 
under whom the author was working during 
1937-1939 on de Terra’s collections from the 
Karewa (Pleistone) deposits of Kashmir (Puri, 
1939), sent to de Terra at his request twenty 
photographs and a preliminary list of the fos- 
sil species, so far identified by me, to show 
that the work on this material is in an advan- 
ced stage. But these photograplis, together 
with the incomplete list of species, were pub- 
ished by de Terra in his above-quoted memoir 
(Puri, 1940), without any reference to me. 
The object of this note is to illustrate and 
briefly describe for the first time the fossils 
hitherto referred to Quercus dilatata, under 
the correct name of Parrotia Jacquemontiana, 
a large Himalayan shrub of the Celastraceae. 

Description 

Parrotia Jacquemontiana Dene. 

The fossil leaves (attached to a twig) illus- 
treated in Fig. 1 were collected by Dr. H. de 
Terra, the leader of the Karakoram Expedition 
to India in 1932, from the Karewa deposits, 
exposed in a stream-bed, near Liddarmarg 
(alt. 10,600 ft; lat 33° 48'; long. 74° 39'), a 
temporary encampment of Kashmiri shepherds, 
on the northern slopes of the Pir Panjal Range. 
The leaves, which were embedded in a black- 
ish-grey clay, that splits fairly neatly along 
bedding planes, are rather poorly preserved 
and do not show finer details of venation. The 
leaf-lamina, which is somewhat obovate or 
nearly oblong in outline, is narrowed at the 
base and has an acute apex. The margins are 
irregularly and sharply toothed. 

The venation is strict-pinnate and reticulate, 
it consists of a fairly broad midrib and 5-7 
pairs of secondaries, which are about half as 
thick as the midrib, and diverge in an alter- 
piaimer angles yarjring from ^cut^ tP 



slightly abtuse. Some of the laterals bifurcate 
near the margins. The tertiary and liner 
reticulations are not well presor\>‘ed but such 


Fig. 1 

as can be seen resemble closely those of living 
leaves of this species (Fig. 2). Organic mat 
ter of the leaf, too badly crackc*d to yield a 
good cuticular preparation, is pre.scnt in hoih 
the leaves. 

In shape, size, margins and details of vc'na 
tion our fossils are identical with Parrotia 
Jaquemontiana Dene. (Fig. 2), a la rg‘ shrub 
of the Western Himalayas. They are ahogn*- 
ther different from Quercus dialatata (I’ig. 3), 
under which they were placed by de 'Perra’ 
apparently by a mistake. 

Number of specimens : Two only. 

Occurrence : Liddarmarg, at 10,600 ft 
Pir Panjal Range, Kashmir. 

Collector : H. de Terra, 1932. 

Reg. No. of figured specimen : Loc. 3L 36 
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Fig. 3 


Modern Distribu-tion of the Species 
Parrotia Jacquemontiana, popularly known as 
the “Himalayan witch-hazel”, is a large deci- 
duous shrub of the Western Himalayas, which 
grows in mountainous country, westwards from 
Jumna, at the altitudes of 3,000 to 8,500 ft. In 
the Kashmir Himalayas, especially towards the 
eastern end of the valley, it is gregarious in 
forests, of Cedrus deodara. 

In the moist deodar forests of the- Kagan 
Valley in Hazara, Parrotia Jacquemontiana, 
which is very abundant, occurs in association 
with Viburnum nervosum under a canopy of 
Cedrus Deodora, Pinus excelsa and Quercus 
dilatata. Similar forests with Parrotia forming 
a thick undergrowth occur on drier aspects in 
the Chamba and Baspa Valleys, but in the 
Murree Hills, it prefers moist localities. Ac- 
cording to Champion (1936, p. 240) the Kagan 
Valley forest “is tlTPical of forests in which the 
tall shrub Parrotia forms a dense undergrowth 
unfavourable for deodar generation”. On the 
northern slopes of the Pir Panjal Range, where 
Cedrus forests are already so poorly represent- 


ed Sher Singh (1929) considers Parrotia “a 
dangerous competitor of deodar in wet places”. 
The same author while explaining the absence 
of deodar forests from the northern slopes of 
the Pir Panjal remarks that a high humidity 
resulting from • a greater snow-fall in these 
regions creates unfavourable conditions for the 
growth of ■ deodar. This contention of Sher 
Singh finds support from the fossil evidence, 
which I propose to discus elsewhere. 

Tn the dry temperate mixed evergreen 
forests of Kilba, Upper Bashahr Division, Par- 
rotia Jacquemontiana occurs in association with 
Rhus succedanea, Olea cuspidata, Zanthoxylv.m 
alatum, Artemisia maritima, A. vulgaris, Da- 
phne oleoides, Rosa Webhiana, Berberis spp., 
Lonicera anqustifolia, Abelia trijiora, Sophora 
mollis, Celtis australis, Acer pentapomicum, 
Quercus, Ilex, Ced^rus Deodara and Pinus gerar- 
diarm (Champion, loc. cit., p. 254). 

The Kashmir distribution of the species with 
which we are specially concerned is chiefly 
restricted to the valley proper where shrubby 
plants of Parrotia ascend to an altitude of 
about 6,500 ft. on the Pir Panjal. 

The wood of this shrub in Kashmir is said 
to possess certain miraculous properties; sticks 
of Parrotia are often found in tlie hands of 
Kashmiri hill-tribes men to guard them against 
snakes, which are believed to be repelled by 
an aroma coming out of its wood. 

Conclusions 

A comparison of the past and present distri- 
bution of the species provides further evidence 
in favour of the theory that the Kashmir 
Himalayas have been uplifted by at least 5,000 
to 6,000 feet after the deposition of the Karewa 
lake beds (see Puri. 1943, 1945, 1945a, 1946) at 
the level of the valley (about 5,200 ft.). These 
youngest deposits of the valley were bodily 
dragged by the Pleistone orogeniec on the 
neighbouring mountains where they lie tilted, 
sloping towards the valley, b-ing unconform- 
ably overlain on the solid bed-rock. 

The testimony of other fossil species, which 
have been discovered from this locality also 
points in the same direction (Puri, 1943, 1945, 
1945a). 

In the end, I wish to record my indebted- 
ness to Prof. B. Sahni, f.r.s., for helpful 
criticism. 

1. Champion, H, G., “ A preMmlnary survey of the 
fonst types of India and Burma.” fnd. Fo>', Fee,, 
J9P6, New Series, No. 1. Sih'i ttliure, 2. de Terra, 
H,, ?nd Paten on. T.7., “Ptucies rn the Ice^Vge'n 
India and assoti^ted hviran cultures,** Cartiegie 
Washitipiiv, Kr9. luii G. S.. ** The 
Plei.etoc<ne fora of Kashmir, Parti,” Proc, Jnd, Sci, 
Cotigress. IGfQ, I ahore. 6. — , “ Palaeobotaay in Ii dia, 
II,*’ Jiurft, /ltd Bit, See,, 1940. 19. 6. — . “ The 

occurrence of Weed fot dia fruticesa (Linn.) S. Kurz., in 
the Karewa dt posits of Kashmir^ with remarks on 
cl anee> of altitude and climate during the Pltistoce ne,” 
Ibid., 1943, 22v 7. — , Some fossil leaves of Litscea 
lar.uginosa Nees. frem the Karewa 1 eds at Liddarmarg, 
Pir Panjal, Kzslmir, ’ Ibid,, 1946, 24, No. 3. 8. — , 
( uertus in the Karewa depo its of Kash- 
mir, with remarks on the oak forests of the valley 
during the Pleistocene, Broc, Ind, Adad, Sci„ 1945 aj' 
— ♦ * Fossil plants and th^ Himalayan 
uplift,” Accepted for inclusion in the Iyengar Com 
fmmoratiin Volume, 1946. 10. Sher Singh. “The 

cl mate on the conifers of Kashmir,** 7 W. AVr., 
19^, pp. 189-203. • 
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TECHNIQUES IN THE STUDY OF NUCLEAR FISSION 


BY 

C. K. SUNDARACHAR and C. K. VENKATANARASIMIAU 
[Department of Physics, Central CoUcsic, liansialurc) 


^HIS note gives an account of the diitcrent 
experimental techniques that have been 
employed so far in the study of the phcnome> 
non of the fission of the atomic nucleus. 

Soon after Hahn and Strassmann* announced 
in the columns of Naturwissenschaften of Janu~ 
ary 1939, their discovery of the possible split- 
ting of the uranium atomic nucleus by the 
entry of a neutron, studies of the phenomenon 
were taken up at Copenhagen, Paris, Washing- 
ton, Princeton, Baltimore and San Francisco. 
Measurements of the energy roIca.se with an 
ionisation chamber coupled to a linear pulsc^ 
amplifier and an electro-mechanical oscillo- 
graph- gave a value of about 100 M(iv. for the 
lighter fragment and about 75 Mev. for the 
heavier one. Wilsoh expansion chamber stin 
dies gave a value of about 22 mm. for the 
range of fragments in ordinary air. Expan- 
sion chamber studies'^ in Bohr’s laboratory at 
Copenhagen show that the tracks have features 
characteristic of the big charge and heavy 
mass of the fragments. Chemical analysis of 
the fission products, notably in the hands of 
Lise Meitner, has led to the i den til) cation of 
about 100 different radioactive isotopes belong- 
ing to 25 different elements. Since chemical 
methods of separation arc unable to identify 
short-lived products and since the splitting of 
the nucleus takes place in different way.s— -a 
feature well brought out in tht' comprehensive 
theory of nuclear fission developed by Bohr 
and Wheeler, chemical investigations do not 
directly reveal the formation of tv/o comple- 
mentary primary fission fragments. 

Frisch was the first to point out that the b*g 
mass and charge of the fragments will give rise 
to an intense ionisation along their puth.s. 
About 3 million ion pairs are formed along the 
track of each fragment and the charge deliver- 
ed to the collecting electrode in the ionisation 
chamber is about 5 X 10 i*'* coulomb. Frisch^ 
used 300 mg, of radium bromid'‘ mixed with 
beryllium powder, for the source of neutron.s. 
When the ionisation chamber wa.s Jin<»d with 
uranium oxide on its inner .surface, only abcait 
30 fission counts per minute were observi d, 
while one millicurie of a Rn-Be source is esti- 
matsd to emit 15,000 ncmironij per .second. 
Experiments similar to that of i’ri.sch have 
been carried out'^ in U.S.A. u.sing th(^ Van de 
Graaf generator or the cvclotron and the Be-D, 
Li-D or the D-D nuclear reac'Uon for the 
generation of neutrons. Although the electro- 
static generator does not give an accelerated 
ion current comparable with that of tiie cyclo- 
tron, it gives a steadier voltage,-^ The beryl- 
lium deuteron nuclear reaction gives the rich- 
est yield of neutrons. The Li-D reaction gives 
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neutrons of 13*5 Mew. maximum idm tic 
aiid the ])-D r(‘action u.sing a ta i'.i t 

2*5 Mt'v. mono kin. tic ntnitrons. 'fh** la utron 
intensity with 1J)()0 KV. one miei'n-amprrt* 
deuteron curri'nt bombarding beryllium i-; e ti- 
mated to eorrt'.spond to ttiat frmn lO.OUU mdb- 
curios of radon beryllium. To m a .err (hr illi- 
eiency of slovv ruuitrons as compared with that 
ol fa.st ones, in brining; aliout fisMr.e, (be inn- 
i.‘*‘ation or tlu‘ (‘xpansion ehambrr, enelo.*; i!g 
tlu‘ irradialtxi uranium layrs*, and in anmr iMse:: 
ttie neutron sourer" as wrdi, and r urround *d by 
a block of parafiin. It is found that nt iilrour: 
of energy between 0-5 and 2*5 Mt‘v. mo./ 
etfective in prodia*ing fission and IIh" riHiss 
section is e.slimated to bi‘ about 2 Id em;;/’ 

Zina and S/.ilard**> .siudieil (lu* taui.ss’on of 
fast neutrons from uranium wbeji irradjatMl 
by sUmi neutrons, the .sourct‘ b.'iug a ra<lnmi- 
beryllium photo ntaitron .sourer" (unbrdd ti n» a 
paraHin block. The fast lunitron.s were 
ed by an^ ioni.sation chamber (Hlerl with h-'lium 
and tlu' interspaer' br^twruai Ihr* ii. ulroii sourer* 
and tlu* chamber eontain(*d thick layer ? of Irart 
and urtmium. Fermi and his rsi vvorln*?':? jq 
tlu Coiumbi.a (Jnivt*r.sity n ust‘d a dilTt^reni 
oxp(‘rimental arrangrmu'nt. A Rmlle ;;ourtN* 
of mmtrons w;is pl.aetxl at tlu* (*r*n(re <d’ a 
13 cm. ditamrder splu'ricid bulb, immi*rs tl in a 
tank of water to .slow down tlie neutron:;, '(‘hr* 
induct‘d luda activity on a rhodium rn *(al fob 
plac(‘d at dhr(‘r(*nl distanerss frr m ih • sour?* * of 
neutron.s was nu'asured with and vvi(ht*u( ma 
mum oxidr* insidt* tlu* bulb. From the nun 
.surt'd varijition in tlu* indiuu'rl .'ir*ti\d(y t>f tfw 
foil :md the geonu*try of the r'xprrimfotal 
arran/Cratu*!!!, tlu* Jivr'ragr* numbra* of eomlarv 
neutrons w;i.s (‘stimalc'd to hr* nearly fuai, 
•Toliot and his eo-work(‘r.‘d‘’ (Ind a valtu* ef 
«b.):»{b7 tu'utrons \)vv (Issiou, from tluar 
ex paa' meals. 


i.uu* IVleitiu*r was Uu* hrsi |o poml out that 
tin* n*coil pluaiom turn may he us-d for the 
s(*i)?iralion of tlu* tlssion prodiu’i:?. 'rinL- m 'Ihorl 
ha-} l (‘en u.s*<h 1 hy numhi‘r of invera iiyitura to 
isolate and study tlu* radioa<‘tivlly of tlu* ftro 
duets. * If i\ stalk of r’t'llopjiane foil*; of * uit 
able thiekru'ss is t)l,'u*(*d close to th.. gsraaanr 
layer at dhr(*rt*nt distancr*;; from it. (li < differ 
cnl groups of fi.sHjoii prodtu-t;; oa.i l.o .'nlloi 1.-.1 
and tlu‘ir beta-ac’tivity .stnri r*fl by wrajipine (hr* 
foils around tliin-w?ilh*d Geiger MnJ|e* (’»iunt 
er.s. If the nr'ulron irnidiatim is r‘.ua .ed t.m 
for a consid(*rabU‘ lim<\ 3d (u gf) nunotr- 
when the cyclotron is ustai, tlu* eoHi ci,.d nrrr 
ducts on the foils can hr* analy.aed for then 
Chemical K cnthlcjition. In her t nerP 
ment, in Siegbalm’s laboratory, I.ise IVfehnejd^ 
places the foils and tin* uranium r*«>atea niaiM 
inside Uic dee-chamber of tlu* evr lotrcm. To 
study the H -disliabution by d«*(!t‘r*tth|» tne II- « 
Sion fragments in tlic magaeli.- lioia df iho 
cyclotron itself, Lassen,'*' woikin."’ in lloln". 
laboratory at Copenhagen, places tit • ioitia.itutn 
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chamber also inside the dees of the cyclotron, 
tron. 
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STATISTICS AND NATIONAL 
PLANNING* 

STATISTICAL SCIENCE, after passing 
^ through several stages of neglect and 
pseudo-scientific activity, has now well es- 
tablished itself into the very fabric of our 
thought. In a diversity of scientific fields the 
foundations are those laid on observations and 
statistics, and the technique is the logic, which 
enables the measurement of essential factors 
to be made simultaneously h:om a number of 
different angles and assumes the probability 
basis. In business and industry, statistical 
research has now gone beyond market problems 
to the determination of consumption patterns 
and the setting up of standards and of quality 
control in production. Governments, however, 
are the largest creators, preservers and some- 
times destroyers of statistical information. 
National disasters, wars, famines, pestilences 
and now, reconstruction planning have forced 
Governments to adopt new and quick methods 
•for obtaining facts and to adopt policies sug- 
gested by them. In these essential require- 
ments Statisticians have, in spite of many 
handicaps, played an important role in recent 
years. 

The most remarkable development from the 
point of view of administrations Is the confid- 
ence now being placed in the s-uit ability of the 
method of investigation by sample. A large 
number of schemes for ascertaining the severail 
facets of economic li£e of the country, such as 
cost of living, variations in employment, vilume 
of postal transactions, trafl&c density, etc., are 
now operated on the sample method. The 
failure to proceed with fun tabulation at tlie 
census of 1941 had left this coimtry without the 
basic information of age, sex and civic condition 
of the people which are essential for scientifi- 
cally estimating the growth of population. Prof. 
Madhava, who worked on a Committee of Gov- 
ernment which investigated the characteristics 
of sample slips that had been preserved under 
orders of the Census Commissioner, reported 
that satisfactory age tables, life tables and 
projections can be obtained on the basis of 
the sample slips. Such a means of repairing 
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the lacuna that had been created v/as of obvi- 
ous significance when it is realised that in the 
final analysis planning has to be based for 
people in relation to their numbers, their 
distribution, their ages and their means of 
livelihood. In food planning too, the weight- 
age to be given to persons according to their 
ages in the consumption of different articles 
of food was a basic requirement. Traffic den- 
sity and the . capacity of several economic 
factors to contribute to traffic were foundations 
on which plans for the development of commu^ 
nications and transport had to be based. Pro- 
fessor Madhava gave an account of his recent 
work in these directions and observed that no 
planning was possible or sensible, without first 
planning for facts. 

Recent opportunities for the extension of 
statistcial work had brought to light the acute 
shortage of suitably trained persons and the 
paucity of college teachers who had sufficient 
profundity and versatility to cover every con- 
ceivable application of such a method. The 
most rapid way of remedying these defects 
was through the development of independent 
statistical schools in Indian universities, and 
through industrial laboratories and non-official 
institutes which would give, through their 
project work, training not only in technical 
work but in field work and computation also. 
Statistical work was rapidly developing as a 
professional service, and in due course ques- 
tions concerning recruitment, classification and 
the placing of statisticians in . Government, in- 
dustry and the professions would become live 
issues. Professor Madhava pleaded for frequent 
contacts and interchange of views amongst 
statisticians and others in this country and 
outside. 


ELASTIC CONSTANTS OF 
CRYSTALS* 

.pROF. BHAGAVANTAM has described a new 
^ method for measuring the elastic constants 
of materials available in the shape of small 
plates. Wedge-shaped sections cut from piezo- 
electric crystals, such as quartz or tourmaline, 
are used for generating ultrasonic waves by 
employing them in high frequency oscillatory 
circuits of the standard type. As the exciting 
frequency of the electrical circuit is varied, an 
appropriate portion of the wedge responds -to 
the electrical frequency and thus it becomes 
possible to obtain a continuous band of ultra- 
sonic frequencies, the width of the band de- 
pending upon the dimensions of the wedge. 
By using two or three such wedges, an appre- 
ciable range, say one to fifteen megacycles per 
second, may be covered. When one of the 
oscillating wedges is laid on a crystal plate or 
a plate or a plate cut out of an isotropic mate- 
rial, sound waves of certain chosen frequen- 
cies are transmitted with maximum intensities. 
This fact of favoured transmission is detected 
by allowing the transmitted wave to get into 
a liquid and form a grating which is used in 
the usual type . of optical arrangement for pro- 
ducing the Dtebye-Sears diffraction patterns. 
The frequencies corresponding to such tr^ns- 
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mission maxima are measured with an accurate 
wave meter and the corresponding sound velo- 
cities in the material calculated £rom its known 
thickness. In general, there are three sound 
velocities associated with any thickness direc- 
tion for a material and they are related to the 
elastic constants or linear combinations of 
them in a manner that may be determined in 
each case by taking into consideration the 
symmetry of the crystal and the orientation of 
the plate chosen for investigation. In the 
simplest case, namely, that of an isotropic 
substance, two of the velocities coincide and 
lead to the rigidity modulus and the third one 
which is distinct leads to the Young’s modulus. 
Relationships in crystals are more complicated. 

This method has been developed in detail 
and the individual elastic constants of diamond 
measured for the first time. The merit of the 
newly developed method lies in its wide, scope 
as may be seen from the fact that a substance 
like diamond, small sections of which only 
can be made’ available for experimsntal pur- 
poses, has lent itself for study. Zinc-blende, 
galena, iron pyrites, rock-salt, apatite, quartz, 
calcite and sodium nitrate are amongst the 
other substances studied. The theoretical sig- 
nificance of the results in general and their 
relationship to the spectroscopic data in parti- 
. cular have been discussed. Such studies may 
be extended to solving othsr problems of 
fimdamental interest and as an example is 
mentioned the case of mixed crystals. Results 
obtained with seven different specimens of 
garnets collected from different parts of India 
are given and some of their features noted. 

The method is also capable of being extend- 
ed. for the purpose of studying- certain prob- 
lems which were not within the reach of the 
older and already familiar technique of mea- 
suring elastic constants. A suggested line of 
investigation relates to the effect of tempera- 
ture and of electric and magnetic fields on the 
elastic constants of different materials. 


BOTANY AND HUMAN WELFARE* 

■pLANT introduction on a . systematic 'and 
•** extensive scale followed’ by subsequent 
breeding plays a very important role in the 
improvement of the desired strain. Wild or 
semi-wild varieties could be incorporated in 
the commercially cultivated varieties of crop 
plants by hybridisation in order to overcome 
many of the most pressing problems of crop 
production. Improvement of potato by a re- 
combination of the genes of the wild and culti- 
vated species and varieties through hybridisa- 
tion has been a bright programme in America. 
Introduction followed by subsequent breeding 
has been responsible for the varieties on which 
the American-Egyptian extra-long staple cot- 
ton industry is based. ' Similar methods 
preserved the Java sugarcane which would 
otherwise have become extinct. The establish- 
ment of a Bureau of Plant Introduction in 
India on the lines of those in America and 
Russia is long overdue. 

Breeding has been the widest application in 
India. After selecting the high-yielding plants 
and discarding the others, further progress is 
possible by the method of hybridisation. Exten- 
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sive work along these lines conducted by the 
Agricultural Research Institute have resulted 
in the famous Pusa 4 and Pusa 12 wdieats and 
have demonstrated that there exist Indian 
wheats which are equal in quality to good 
Manitoba wheat. Existing improved wheats are 
good yielders, give grain of excellent quality 
and have good standing power. The import- 
ance of evolving a variety which possesses all 
these qualities together with a resistance to 
the attack of rusts . cannot be denied. • When 
once such a variety is grown in the hills, the 
chances of infection in the plains W’ould be 
reduced, apart from the value of such wheats 
to the hill farmers themselves. A programme 
to reach the target has been initiated in two 
stages : ( 1 ) breeding of varieties resistant to 

the black, brown and yellow rusts respectively 
and (2) synthesis of further varieties embrac- 
ing resistance to all the three rusts simultane- 
ously. As none of the indigenous varieties . 
tested possessed much resistance (excepting 
Pusa 120), hybridisation with exotic varieties 
which were virtually immune to the rusts was 
adopted. Now varieties respectively resistant 
to all the races of yellow and • brown rusts 
have been built up and varieties resistant to 
all the Indian races of black rust too are ex- 
pected to be obtained shortly. 

Unlike the position with regard to rusts, 
fortunately India possesses several good wheats 
which have a high resistance to smut and fur- 
ther breeding work is necessary to evolve a 
smut-resistant wheat. There is also a need for 
varieties which can give good crop of ripe 
grain with a minimum quantity of water, a 
programme towards which has been started 
recently. 

In out -pollinating crops like maize, bajra, 
Brassicce, cabbage, etc., single plant selection is 
impossible. Heterosis, which usually results on 
crossing two inbreds, and the standardisation 
of breeding technique has revolutionised niaize 
production in America. About the year 1920 
double crosses were obtained which v’ere more 
adaptable and less susceptible to adverse con- 
ditions of growth. Such commercial hybrids 
yielded 40 per cent, more over the standard 
varieties. In addition they were uniform and 
more able to withstand draught, wind, disease, 
etc., than the best open pollinated varieties. 
In India no serious attempts have so far been 
made to exploit hybrid vigour, 

Vegetatively-propagated plants, grasses and 
forage crops, vegetables, fruits and forest trees 
have not received any methods of improvement 
in India. The importance of evolving disease- 
resistant varieties, in spite of the several pre- 
cautionary or remedying measures under prac- 
tice, becomes exemplified in a country lil^e 
India where the average farmer is too poor to 
be able to afford the cost of spraying and 
dusting. 

In India vernalisation would be of value 
only in regions where special conditions pre- 
vail which render the growing of crops a pre- 
carious operation. The direct application of 
vernalisation to agriculture does not appear to 
hold much promise ; it is, however,- -of great 
value in the speeding up of plant breeding. 
Introduction of and* research on growth -hor- 
mones is full of possibilities for the future. 
Hydroponics does not give promise of imme- 
diate application to agriculture. 

B. G. L. a . 
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A PECULIAR GAP-FILLING PROCESS 
FOR POWERS OF (9)n 

In the Mr, Kaprekar has considered a 

few examples in the gap-fiUijig process for 
powers of (9)n- In that note, he has taken 
powers only upto 5. In this note, I establish a 
method for the gap-filling process whatever be 
the power. Moreover in this method, we need 
not calculate the value of the diiferetit powers 
of 9, which are necessary in Mr. Kaprekar’s 
method. 

Notations.— ( 1 ) ( 9 ) « stands for the digit 9 re- 
peated n times and (9)^n stands for the 
power of (9)„. 

(2 j p is defined by the relation, 

k 

IQp-i <^Cr < IQP, where r =- if k is even, 
Jc — 1 

and = — - — if k is odd. 

(3) fcand n are positive integers and n > p. 

li) When we call (x) a p digit number; if x 
does not contain p digits, we mean that the 
necessary number of zeros are prefixed to x so 
as to make it a p digit number, e.g., if p = 3 and 
x = 35. we take (x) =(035). 

With these notations we will show that 

(9)n*== riO^-^Ci) (*^C2- 1) 

(10^ - ^Cs) PC4 — 1) where (10^ — *^Ci), 

1) etc., are all p digit numbers and the 
gaps from left to right are filled in by (9)n--p 
and (0)n.-p alternately, thus making it 

= (9)„.p(10*»~^Ci)(0)„...p eC2-l)(9j«-p (10P--*=C3‘ 

(0)n.p (*^4-1). 

The last p digits being by ^Ck or (10^— 
according as k is even or odd. 

Proof.— (9}„^ ^ (10« - 1)^ 

= 10"*'— + *'C2-1C" 

-*'C8*10« (*=“3)4-. ... 

= [10"-^Ci]-10" 

-hPC2 + 

^ [(9)„.-p lOP + (IQP - ^'Ci)] *0" 

d- [eC.-D-lO^d- (9),^ lOP 

+ (10P-*'C3)]- 10" •• 


since 10 ”— IQp = (9)n-7>-10P 
= [(9)n-p-(laP-^Cl)] 10"(*'~1) 

+ [(*=C2_i) r9)„-p (iop-*'C3)] 
since (10^ — ^'Ci) etc are p digit numbers. 
= a0'’-*Ci)-C0)„_p -1) (9j„_p 

= ... (10’’-*Ci) .... (*Ca-l) .... (10'’-*'C8) 

.. 

where (10»->-Ci), (‘C,-]), etc., are p digit 
numbers; and the gaps are filled in with (9^-. 
and (0)„_p alternately. 

When fc < 5. p = 1 and so the problem is 
Simple. 

filled in by 

(9)s and (0)3 

altern itely =999 5 000 9 999 0 000 4 9999. 

We find that 

^ 6 < k < 8 

p — 3 if 9 ^ k ^ 12 p = l if 13 ^ k ^ 15 
p-5 if 16 < ?c < 19 p =6 if 20 < fc < 22.- 
Ivote Whatever be the value ol »t (>p) to 
write down (9)/, we have to calculate ^Ci, 

• • - • Cfc only. ^ 

Trivandrum, 

August 29, 1945. 


S. Parameswaran. 


* Bombay University /ournal\, March 1945. 


THE EFFECT OF COLOUR ON THE 
VISUAL OBSERVATION OF LONG- 


Jr'u-rCiUD VARIABLE STARS 

The part played by colour in the errors involv- 
the visual observation of long-period 
variables was pointed out by Ford.^ In order 
to verify the line^ relationship between 
colour and mean deviation as derived by him, 
a study of twenty stars* of varying colour was 
^^de utilising ~ the same methods of analysis, 
i A were taken from the 

A A.V.S.O. Heports in Harvard Annals, Vol. 
107, Nos. 7 and 8, and Vol. 110, Nos. 1, 5, 6, 7 
^d 8. The deviations for each xndividd^l 
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observer were calculated for each night and a 
standard deviation o-m for each star was coin- 
puted by adopting the formula 

..-Vf, <1) 

where 2 52 jg the sum of the squares of the 
deviations, and N the total number of obser- 
vations made. Due to the uncertainty of the 
colour indices of long-period variables the 
Orthoff colour scale- used on A.A.V.S.O. charts 
was employed. 

In Table I, the results are given. 

Table I 


No. 

Design 

i 

Name of Star 

Colour 

\ 

1 

OSSOOSa 

T. Orj. 

0-0 

0-36 

2 

123207 ; 

R. Vir 

1-3 

0-18 

3 

103769 

R. Uma 

1-6 

0-27 

4 

115158 

Z. Uma 

2-0 

0-24 

5 

12.^160 

T. Uma 

2*0 

0-23 

6 

1811?6 

W. Lyr 

3-0 

0-32 

7 1 

12^961 

-S. Uma 

3-2 

0-30 

8 

142539^ 

V. Boo 

3*6 


9 

233815 

R. Ac;r 

4*3 

0*27 

10 

024356 

W. Per 

4-9 

0-30 

11 

021403 

0 Get 

5-0 

0*27 

12 

021658 

S. Per 

5-0 

0-22 

13 

193449 

R Cyg 

6-0 

0-29 

14 

162119 

U. Her 

6-5 

0-29 

16 

162112 

V. Gph 

6*6 

0*24 

16 

09421 1 

R. Leo 

6*9 

0-28 

17 

054 2Qa 

U. Ori 

7-0 

0-32 

18 

001765 

T. Cas 

7-3 

0-32 

19 

201647 

U. Cyg 

8*4 

0*32 

20 

200938 

RS. Cyg 

10-0 

0-31 


Fig. 1 shows the correlation between colour 
and ffm for which a relation 

o-m = 0-0124 C + 0-2157 (2) 


was derived. 

Ford's relation 

= 0-0205 C-bO-176 (3) 

can be seen to differ considerably from the 
new relations derived. The notation <Tm in 
equation (2) indicates a standard deviation in 
magnitudes, and C is the colour on the Orthoff 
scale. 



Fig. 1. 

It can be seen from Fig. 1, that T. Orionis 
053005 a has an unusually high error which 


can be explained as due to the Dove effect.-^ 
Nizam College, 

Hyderabad (Dn.), M. K. Vainit Bappu. 

November 19, 1945. 


1. Asty., 48, 9. 2. A, M, 1900, 153, 141 

1912,192, p. 85. 3. Introduction to the stnd‘^ 

of Variable Stars, 


LIGHT-SCATTERING IN AQUEOUS 
TIMBER WOOD EXTRACTS 

There are immense possibilities, as one of the 
authors has pointed out some time ago,i for 
the application of the method of light-scatter- 
ing to the solution of problems in several fields 
of scientific invesagation. One such problem 
is that of Identification of Timber \7oods. The 
only- optical work so far carried out in this 
connection is by Shah and Singh,- who have 
recently studied the absorption spectra of some 
aqueous timber wood extracts. They arrive at 
the qualitative result that the spectra for the 
different extracts they investigated are very 
dissimilar. A study of the factors of depolar- 
isation of the light transversely scattered in 
aqueous timber wood extracts is capable of 
yielding reproducible and characteiistic values 
for each specimen and would also throw valu- 
able light on the state of dispersion in the 
medium of the scattering elements. 

Five important timber woods from amongst 
those commonly used to make fuimiture were 
chosen for the present work. They are : 
(1) Teak wood (Tectona grandis), (2) Red 
cedar (Eugenia manogynum)^ (3 ) ’ Chittagong 
wood (Chikrassia tahularis) , (4) Moulmein 

cedar (Cedrella toona) and (5) Rose wood 
(Dalbergia latifolia). Fine shavings of these 
specimens were obtained by planing and kept 
inside a desiccator for three da 3 ^s. The ex- 
tracts were prepared by boiling 2 gms, of the 
dried shavings with 150 c.c. of pure distilled 
water for ten minutes. They were then ren- 
dered mote-free by filtration through a few 
layers ash-free filter-paper and transferred 
into spherical resistance glass ftasks. The de- 
polarisation factors pv and pn, with the 
incident light respectvely unpolarised and verti- 
cally and horizontally polar ised,^ were deter- 
mined by the usual Cornu method. Suitable 
precautions were taken to eliminate or mini- 
mise all the incidental sources of error. 

The results of the investigation are given in 
Table I. AP u in the last column of this table 


Table I 


i 

Extract 

Ph 

% 

Pu% 

pv% 

Zlpu % 

Observ- 

ed 

1 Cal- 
culated 

Rose wool 

11 

15 

7*1 1 

0*95 

5*2 

Red ceder 

36 

33 

8*6 

2*2 

5*2 

Teak wood 

32 

37 

6*-> 

1-7 

2*8 

Mriulmem cedar 

39 

41 

.5*1 

1 *5 

2-2 

Chittagong wood 

59 

63 

8-2 

3*3 

1-8 
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is the difference between the observed value 
of pu and the anisotropic part of pit, which 
may, to a first approximation, be considered as 
equal to 2pjl + pu). This is a function of 
the size of the scattering centre.^ 

From an analysis of these results, the follow- 
ing significant conclusions can be drawn : — 

(1) The appreciable departee of Ph from 
the normal value of unity*"'^ shows that all these 
extracts are colloids. This was verified by the 
fact that coagulation could be brought about 
in all these extracts by the introduction of a 
few drops of a suitable electrolyte, 

(2) The values of p« and Pv are unique in 
each case and can be relied upon for the 
identification of the respective timber woods. 
The experiments were repeated three times 
under similar conditions with difiernt speci- 
mens of the same species of timber wood and 
the results were found to be substantially the 
same as above. 

(3) Apu and Pv, which may respectively be 
taken as indicative of the size and anisotropy 
of the elements of optical inhomogeneity, are 
different for the different extracts. 

It is interesting to note from Table I that 
the scattering elements in rose wood sol, which 
have the largest relative size, seem to have 
the least relative anisotropy; while those in 
the Chittagong wood sol, which have the least 
relative size, show the maximum relative ani- 
sotropy. 

Further investigations with noii-aqueous and 
saturated extracts of different timber woods 
are in progress. 

Meteorological Office, 

St. Thomas Mount P.0,, 

Madras, D, Venkateswara Rao. 

and 

Physics Department, 

Pachaiyappa’s College, 

Madras, V, P. Narayan Nambiyar 

December 8, 1945, 
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and Singh, T. C. N., Curr. ScL, 1944, 13, 178-79 . 3. 
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915-27. 41 Krishnan, R. S., and Venkata Rao, P. 
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Ihid„ 1942, 15, 24-34. 

SELECTIVE EXCITATION OF SPECTRA 
BY HIGH-FREQUENCY DISCHARGE 

A SERIES of interesting observations about the 
selective excitation of spectra in discharge 
tubes by the high frequency oscillations have 
already been reported^’-’^ and some of them 
also explained in terms of the excitation func- 
tionals of the initial levels involved- From a 
H-type of discharge tube containing helium 
and mercury it is found that by varying the 
frequency of oscillations and using internal or 
external electrodes we may excite either most- 
ly helium or mostly mercury. For certain 
frequencies of oscillations the glow remains in 
:the broader portion of the tube and is greenish 
in colour containing mostly mercury and for 
other frequencies of oscillations the glow passes 
through the capillary, connecting the two 
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broader portions and is greyish red containing 
mostly helium. The high frequency circuit 
used is of the Hartley type of the range from 
200 metres to 500 metres of wavelength of 
oscillation. The coupling used in this case 
seems to be of the loose type, so that the maxi- 
mum glow is obtained for two positions of the 
variable condenser. 

Some other discharge tubes of the straight 
type, one containing hydrogen, the other helium 
with a trace of neon and a third containing 
neon only have been excited by the same cir- 
cuit and a detailed investigation made within 
this range in the visible region by the constant 
deviation spectroscope. In all these cases sepa- 
rately taken there does not seem to be any 
relative change of intensity in the lines and 
the bands of the same spectrum, though there 
is a general change in the intensity of the 

spectrum as a whole. In the case of hydrogen 

the^ triplet bands seem to be more prominent 
in intensity at all the frequencies as compared 
to the singlet system. The energy available 

in the circuit seems to‘ be of the order of 

10 e.v. to 18 e.v. 

These phenomena seem to be understandable 
in terms of the excitation functions of the ini- 
tial levels and the mechanism of the wireless 
circuit used. The details will be published 
elsewhere. 

My thanks are due to Dr. R. K. Asundi, 
Benares Hindu University, for guidance in the 
work. 

Balwant Rajput College, 

Agra, Jagdeo Singh. 

December 3, 1945. 
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6. Brasefield, C J., (i) Phy, Pev., 1929, 34, 431. 
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TAMARIND SEED “PECTIN*’ 

We read with interest the note on the above 
subject by Ghose and Krishna (1945);^ we were 
particularly interested in the statement that 
they “have not been able to get 1. arabinose 
amongst the products of hydrolysis or repeat 
the other data reported by Damcdaran and 
Rangachari (1945).-” The “other data” refer- 
red to were : (i) tamarind seed when analys- 

ed for pectin according to Carre and Haynes 
(1922)3 gave no calcium pectate; (ii) analysis 
for methoxyl and uronic acid gave extremely 
low values compared to genuine pectin; (in) no 
galacturonic acid could be isolated from the 
product after acid hydrolysis; (iv) on the con- 
trary, the hydrolysate consisted of a mixture of 
pentose and hexose sugars which were quanti- 
tatively estimated and in whicli glucose and 
arabinose were identified. 

To compare these data with those obtained 
by Ghose and Krishna (1945) (i) no esti- 
mation of pectin by the standard method ap- 
pears to have been made by them although 
this would have beeij the simplest method of 
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ascertaining if the substance they were deal- 
ing with was pectin; (ii) while we obtained 
values for methoxyl and uronic acid that were 
too low for pectin, Ghose and Krishna found 
no methoxyl or uronic acid (although some 
unknown acid grouping must be present in 
their preparation as they speak of a “very low 
acid number”); (in) like us they failed to 
obtain any galacturonic acid on hydrolysis; 
(iv) as in our experiments their acid hydro- 
lysate contained a mixture of hexose and pen- 
tose in which they identified glucose and 
xylose. 

The discrepancy in the findings regarding 
the identity of the sugars is not surpris- 
ing in view of the fact that we are dealing 
not with a homogeneous product but with 
a mixture such as is bound to result from a 
natural product by simple extraction with 
water and precipitation with alcohol. The 
components of such a mixture can be expected 
to vary according to the conditions of prepara- 
tion. Our product was obtained by the method 
as originally described by Gh6se and Krishna 
(1942),'^ namely, extraction of the grou7id seed 
kernel with water and precipitation by alcohol. 
Ghose and Krishna have used for analysis a 
preparation obtained by extraction of pea-size 
fragments. This slight modification was suffi- 
cient, on their own showing, to cause a fall 
in the protein content of the preparation of 
about 12 per cent. Corresponding differences 
in the carbohydrate components are equally to 
be expected. Obviously there can be no ques- 
tion of studying the chemical constitution ^ of • 
such a heterogeneous mixture until, a fraction 
of constant composition has been isolated from 
it by preparative methods which would have 
to be much more specific than mere extraction 
with water and precipitation with alcohol. Nor 
was it our object to make such a study in 
chemical structure. Our data were presenteed 
to show that the preparation from tamarind 
seed, whatever its chemistry may turn out to 
be, was not a pectin. Pectin as a subgroup of 
the vegetable mucilages is characterised by 
being built up mostly or entirely of partially 
methoxylated galacturonic acid ■ units. The 
results obtained by us as well as by Ghose and 
Krishna are in agreement in showing that the 
substance under consideration does not con- 
form to this composition. 

It is necessary not to confuse tha issue by 
emphasising unimportant differences in the 
analytical results, which, as has been already . 
pointed out were inevitable with the kind of 
inhomogeneous preparation that was being 
dealt with, or by references to preparations 
wrongly called pectin before the chemical 
nature of pectin was understood. The refer- 
ence made to Gorter’s-^ paper in 1908 in which 
a substance containing only hexoses and pento- 
ses was called* a pectin is as relevant to the 
present definition of pectin as the original mis- 
conception that vitamins are amines is to 
modern vitamin chemistry. It is' true that 
tamarind seed mucilage has one of the physi- 
cal characteristics of genuine pectin, that of 
forming a jelly in the presence of sugar and 
acid. But on the other hand in another physi- 




cal property it differs from genuine pectin 
and resembles starch, viz., in yielding a gummy 
substance on treatment with borax, a property 
of starch which is made use of in the manu- 
facture of adhesives. Even in regard to jelly- 
forming ability the analogy between the pro- 
duct from tamarind seed and pectin is incom- 
plete, as pectin is dem ethoxy latecl by treat- 
ment with alkali and then loses its jelly-form- 
ing ability which is dependent on the presence 
of methoxyl groups, while the material from 
tamarind seed appears to be unaffected by 
such treatment. In any case a chemical classi- 
fication based upon physical properties would 
place agar-agar and gelatin in the same chem- 
ical group. 

Apart from questions of definition and clas- 
sification, correct characterisation of pectin on 
chemical grounds is important from the point 
of view of industrial applications also. The 
chief commercial uses of pectin are ,i) for the 
fortification of jams and preserves from fruits 
whose natural pectin content is not sufficient 
to give the desired consistency ana (li) for the 
manufacture of galacturonic acid for vita- 
min C synthesis. The justification for the use 
of pectin for the former purpose rests, in the 
first place, on its being a natural constituent of 
edible fruits and secondly on what we know 
of the biochemistry of uronic acids. It is well 
known that uronic acids are utilised in the 
human body for detoxication purposes and there 
is some evidence that the galacturonic acid 
formed by the hydrolysis of pectin by * bacte- 
rial enzymes in the large intestines (Kertesz, 
1940)® may be absorbed and similarly utilised 
(Manville, Bradway and McMinis, 1936 It 
is, however, quite a different matter to intro- 
duce into food products hexosans or pentosans 
from non-edible seeds whose behaviour in the 
alimentary tract is not known — and whose 
most probable fate would be to undergo fer- 
mentation in the colon and produce gas. As 
to the second application it is obvious that 
tamarind seed mucilage containing little or no 
galacturnic acid cannot be used as a source of 
this substance. The object of our investiga- 
tion, as has been previously stated,- was in 
fact, to discover suitable sources of pectin for 
the preparation of galacturonic acid and as 
our results published elsewhere show (Damo- 
daran and Rangachari, 1945)8 abundant sources 
of genuine pectin are readily available. 

M. Damodaran. 

P. N. Rangachari. 

University Biochemical Lab., 

Madras, 

December 14, 1945. 


1. Ghose and Krishna, Curr Sci., 1945, 14 , 299* 2. 
Damodaran and Rangachari, ibid.^ 1945, 14 203, 3. 

Carre and Haynes, Biochem. Jour, 1922, 16 , 60. 4. 
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Neuis Edn,,\9^^,6, 114. 5. Gorter, Ann, 1908, 359 , 
236, 6. Kertesz ,/. of Nutrition, 1940, 20, 289. 7. 

Manville Bradway and McMinis, Am. /. Di^. Dis, 
Nutr,, 1936. 3 , 570, 8. Damodaran and Rangachari. 
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POTENCY OF INJECTABLE DIGITALIS 
PREPARATIONS 

Digitalis as a useful cardiac tonic has been 
known in medicine for well over a century. In 
the form of a fresh infusfbn of its leaves and 
an alcoholic tincture which are both official in 
the British Pharmacopoeia, Digitalis has been 
most frequently used by the oral route. In 
many cases of cardiac failure, however, ab- 
sorption from the gastro-intestinal tract is very 
largely impaired. The need for an injectable 
Digitalis preparation, therefore, has always 
been felt. 

“Unofficiar’ preparations available for this 
purpose are many, the commonest one being 
called “Digitalin”. Nativelle^ hrst introduced 
pure crystalline Digitalin in 1869. This was 
later proved to be identical with ‘Digitoxin’ 
‘German’ Digitalin is, however, 
not pure Digitoxin but probably a mixture of 
glycosides obtained from Digitalis seeds con- 
sisting largely of Digitonin, Digitoxin and 
other glycosides. ‘French’ Digitalin, also known 
as ‘Homolle’s Digitalin’, is also reported to be 


t durreni 
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a mixture of Digitanin, Digitoxin, and other 
glycosides. Each of these preparations and 
lately an American product claimed to be 
‘German Digitalin’, have been used by manu- 
facturers .in India for the preparation of injec- 
table products. There is also a feeling in the 
minds of the physicians that purified glyco- 
sides of Digitalis available in this form are 
less liable to deterioration, which is generally 
believed to occur with liquid preparation 
of Digitalis, such as the ‘tincture’ and the 
‘infusion’. 

As part of our testing service on behalf of 
the Defence Department and the Director- 
General, Indian Medical Service, a study of 
the comparative potency of twelve imported 
samples of Digitalin was taken up in this 
Laboratory. The general characters, solubility, 
potency figures of these samples are given in 
the accompanying table. The bio-assay method 
followed was on guinea-pigs as previously 
recommended from this Laboratory (Bose and 
Mukerji, 1942). 2 The method bi:iefly consisted 
of anaesthetizing the* animal with intraperito- 
neal (1-8 gm./kg. weight) urethane, transfus- 


Potency of samples in terms of Digitalis pulverta B.P.* 


Satnpi e 

Character 

Solubility 

Strength of 
solution in 
alcohol 10^ 

Mean 

1 ethal 
Dose c.c. 
kgm. • 

Potency 
Cnit/ 
gramme of 
powder 

Potency 
claimed 
Unit/ 
gramme of 
powder 

Percentage 
of p >t' ncy 
in term' of 
claimed 
potency 

A 

Slightly yellowi-h 
amorphous powder. 

Sparingly soluble in 
water ; sob bis in 
alcohol, solution is 
clear. 

1 in l,0C0 

23*82 

47.39 

80 

69*2 

B 

Whitish amorphous j 
powder with small 
lumps. 

Very slighdy sduble 
in water; soluble in 
alcohol; solution is 
clear. 

1 in 1,000 

14-96 

75-51 

80 

94*4 

C 

Colourless, clear 
liquid of an agreeable 
aromatic odour with a 

1 itter taste. 

Freely mis<ible with 
water and akohol. 

1 in 8 

14*25 

0*63 

(units/c.c ) 

1-2-5 

(units/c.c.) 

60*4 

D 

White tablets. 

Readly .soluble in 
w ter and alrohcb 
solution is clear. 

1 in 1,000 

13.50 

83*62 

80 

(approx.) 

104-6 


White tablets. 

Do. 

1 in 1,000 

28-60 

39.47 

80 

49.3 

F 

Greenish hard mass. 

Soluble in water and 
A. ohol; solution is 
alnost clear. (Slight 
haze.) 

1 in 1,000 

10-89 

103*67 

(apDrox.J 

80 

130*0 

G 

White tablets. 

Keadily soluble in 
water and alcohol; 
solution is clear. 

1 in 1,000 

19-00 

59-38 

80 

(approx.) 

74-2 

H 

Do. 

Do. 

1 in 1,000 

12-77 

88-40 

80 

110*5 

T 

Do. 

Do. 

1 in 1,000 

11-67 

96*70 

80 

120-0 

J 

Do, 

Do. 

1 in 1,000 

12-07 

93.50 

80 

116*8 

K 

Do. 

Do. 

1 in 1,000 

17-13 

65*89 

80* 

(approx.) 

82-4 

L 

Do. 

Do. 

1 in 1,000 

27-40 

41-20 

80 - 
(approx.) 

51 .5 


The ui itage has been calculated from the average lethal dose, 9.07 c.c. (1.129 ui its) k» weieht of 
geintapig, obtained by the authois Wi\h tte siandaid digitalis tincture (1 in 80). B. P. C Standard = 80 
X.U. per gramme. 
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ing Digitalin solution (1 in 1,000) through the 
jugular vein at the rate of 0*5 c.c./min. till 
the cardiac pulsations were imperceptible. 
For each sample, at least six guinea-pigs were 
tried and the figures in the table represent the 
mean average m.J.d. figures. The standard 
deviation of these figures were dot^rniinecl by 
the usual formula and was found not to exceed 
10 per cent, on either side. 

It will be seen from the table that commer- 
cial preparations of Digitalin, even when stored 
in powder form in tropical climates, undergoes 
deterioration. While some figures indicate 
slightly higher potency than what is demanded 
by Digitalin, B.P.C. (i.e., 80 units per gramme 
of powder), there are quite a number which 
are definitely below this level. This is un- 
doubtedly, at least in part, due to hydrolysis 
of the glycosides, as it is well established that 
the aglycons are much less potent than the 
glycosides from which they are derived. This 
hydrolysis may be brought about by enzymes, 
which might remain in the Digitalin samples 
unless and until they are properly purified, a 
fact which is seldom achieved in most com- 
mercial samples of this category. From the 
point of view of medical practice, however, it 
may be a dangerous procedure to use under- 
strength Digitalin, which is used largely as an 
emergency measure in cardiac failure. It is, 
therefdre, very desirable that all ‘Digittilin pre- 
parations’ must be biologically tested before 
they are permitted to be employed in the manu- 
facture of injectable ‘Digitalins’ and similar 
preparations. 

B. N. Chaudhury. 

B. C, Bose. 

B. Mukerji. 

Biochemical Standardisation Lab., 

Government of India, 

Calcutta, 

November 19, 1945. 


1. Nativclle, Quoted by {/. S. /)i'spcnsa/!ory^ 2‘lrcl. 
Edition, 1948, p. 869. 2. hose and Mukerji, /./.A/,A\, 

1942, 30, 611. 


CHARACTERISTICS OF INDIAN 

animal fats 

IVANOwi has shown that plants thriving in 
both hot and cold climates yield, when raised 
in the tropics, seed-fats that are relatively 
more saturated, since a certain effective degree 
of fluidity of the fat must be maintained rela- 
tive to the environment. Animal fats — milk 
and depot— fi'om tropical countries also appear 
to exhibit similar features of saturation. An 
analysis of 160 cow and buffalo milk fats by 
Achaya et . al- revealed that the unsaturation 
varied from iodine value 24 to 40. The com- 
paratively high saturation characterising these 
fats when compared to those of Eux’opean ori- 
gin, which give I.V. exceeding 40, is evident. 
Also, the I.V. of the cow ghees was about 
3 units higher than buffalo ghees of the same 
R.M. value, there being an inverse relation be- 
tween the two values in both species.- 

Since the neutral triglyceride component of 
blood is held to be the precursor of both milk 
and depot fats, the depot fats may in conse- 
quence be expected to reveal analogous differ- 
ences in saturation. Four samples of Indian 




cow depot fats examined by Hilditch and 
MurtP showed extremely low I.V. (25*8 to 
31-1) compared to Western beef tallows (LV. 
about 40); while an analysis of four Indian 
buffalo depot fats by the authors showed LV. 
between 23 and 27 which though too smaljl in 
number in either case for an unqualified opi- 
nion, appear to be of the order of 3 units lless 
as in the milk fats. The extreme saturation 
of these depot fats has been alrleady notjiced 
by Hilditch and Murti.-* ! 

In addition to these regional and species 
characteristics, there are striking peculiarities 
in the specific glyceride structures of Indian 
animal fats. Hilditch and co-workers ^ have 
shown that, if the fully -saturated glyceride 
percentage of animal fats be plotted against 
the percentage of total saturated acids of the 
fats, the points lie on a smooth curve which 
cuts the saturated acid axis at a point corres- 
ponding to about 30 per cent. — which is in- 
variably the proportion of palmitic acid found 
in these fats, the percentages being about 
23 It 3 in the milk fats and 27 ± 3 in the depot 
fats. Corresponding points plotted for the fats 
from Indian animals lie rather on a fairly 
well-defined line about 4 unit mols. below the 
former. This new graph cuts the saturated 
acid axis at a point corresponding to about 
35 mols. per cent., in striking agreement with 
the palmitic acid content of these fats; to 
make a further particularization, the percenta- 
ges are about 27 ± 3 for the milk fats and 
31 it 3 for the depot. These relationships are 
shown below in tabular and graphical form : — 


Observer 

Total satu- 
rated acids 
[% mfl.) 

5 ‘ 

o'^ 2 

■i.J' ® 

5 -r* -w 

Palmitic acid 
content 
( % mol.) 

fats 

1. Buffalo Achaya and Banerjee ^ 

1 

74-y 

41-7 

31-9 

2. „ Achaya and Bauerjee ^ 

62-9 

24-3 


8. ,, Bhattadharya and Mil- 

70-1 

34-3 

28*7 

ditch ® 

4. Cow Bh attach arya andllilciiti h^ 
6. Sheep Dhingra’ 

67-9 

33-7 

26*8 

74-6 

36-8 

20*4 

0. Goat Dbingra" 

74-6 

39-3 

t 21-5 

7. Camel Dhingra'^ 

62-0 

25-6 

28-3 

Jhpot fits 

Cow Hilditch and Murti ^ 

72-9 

35-9 

40-8 

h, „ Hilditch and Murti ^ 

67-5 

28-3 

33*4 

c. Goat Dl)ingra and Sharma ® 

ft-r-i 

29-2 

27-0 

d. Buffalo Achaya and Banerjee 

~69-6 

32-6 

33*4 


In addition to the above eleven cases work- 
ed out in full, data are available on the pal- 
mitic acid contents of three more buffalo milk 
fats,f5-«'fl> and one more cow milk fat'> and of 
two cow depot fats, one buffalo depot fat« and 
seven wild animal depot fats of Eastern ani- 
mals.i-i These figures indeed strikingly confirm 
the new glyceride relationship postulated 
above which certainly appears more than coin- 
cidental. 

Of the five , apparent exceptions, the goat and 
• sheep milk fats of Dhingra^ were from animals 
on a winter diet in the Punjab and may indeed 
be said to support the contention that it is in 
a tropical climate that the above relationship 
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Western Animal Fats 

would hold; the low palmitic content of the 
buffalo milk fat (19-0) of Bhattacharya and 
Hilditchfi and of the sacred baboon fat of Hil- 
ditch, Sime and Maddison^i is no doubt due 
in the former case to unknown dietary factors, 
possibly cottonseed meal (cf. Achaya and 
Banerjee^), and in the latter to the high un- 
saturation of the fat and low content of total 
saturated acids. The reverse reason might also 
explain the high figure of 45-6 obtained by 
Achaya and Banerjee^ in a buffalo depot fat of 
LV. 23-8. 

We wish to thank Prof. V. Subrahmanyan 
for his encouragement in the course of these 
investigations, which will be published else- 
where in full. 

K., T. Achaya.' 

B. N. Banerjee, 

D^partihent of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

January 7, 1946. 
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ON THE PREPARATION AND GOM^ 
POSITION OF NEGATIVELY CdARSED 

FERRIC PHOSPHATE SOL AND GEL 

The sols and gels of various ferric salts have 
been described in previous communications to 
this Journal.^ This paper records my results 
on the ■ composition of negatively charged fer- 
ric phosphate sol and the preparation of the 
hydro-gel. 

When potassium di-hydrogen phosphate is 
added to ferric chloride solution a yellowish 
white precipitate is obtained. It is observed 
that this precipitate of ferric phosphate can be 
dispersed by caustic soda or ammonia to give 
a bright red sol of ferric phosphate w^hich 
bears a negative charge. The peptisation is 
greatly facilitated by the addition of glucose 
and glycerine. In a paper Mushran and Pra- 
kash- have studied the detailed conditions of 
the preparation of this sol. 

The sol under investigation was prepared 
by mixing 40 c.c. of ferric chloride (corres- 
ponding to 30-36 gms. of Fe^O^ per litre), 
40 c.c. of 10 per cent, potassium dihidrogen 
phosphate solution, 20 c.c. of glycerine and 
80 c.c. N-NaOH solution. The total volume 
was raised to 200 c.c. The sol was dialysed 
for fifteen days. 

The analysis of the coagulum of the sol 
obtained by the cataphoretic method indicated 
that the empirical formula of the suspension 
was 5 Fe.,Os. 2 FePO^. 11 H.^O. 

The coagulum obtained from this sol by the 
use of electrolytes is gelatinous, but it could 
not set to a gel. I have obtained the gel, how- 
ever, by the desiccation method. About 20 c.c. 
of the sol was allowed to evaporate slowly 
over concentrated sulphuric acid in a desicca- 
tor. After a week the sol was found to set 
to a transparent stiff jelly. 

Further work on this sol and gel is in 
progress. 

My thanks are due to Dr. Satya Prakash for 
his kind interest in this work. 

Chemical Laboratory, S. P. Mushran. 

The University of Allahabad, 

October 12, 1945.. 


1. Mushran., Cuer. Sci., 1945, 14 , 123, 200, 233. 2. 
Mushran and trakash., Allahabad, UniV, Studies., 1943, 

19, 1. 


STUDY OF THE COMPOSITION OF 
CHLOROMERCURIC ACIDS BY THE 
ELECTRICAL CONDUCTIVITY 
METHOD 

The electrical conductivity method of Dey and 
Bhattacharya! has been applied to the study of 
the chloromercuric acids and their potassium 
salts and the results are recorded in this note. 
The method consists in the measurement of the 
electrical conductivity of the individual solu- 
tions of chlorides and also of the mixtures of 
the mercxiric chloride solution • with varying 
concentrations of the hydrogen or potassium 
chloride solution. It was found that the mix- 
ture was more conducting than either consti- 
tuent and the conductivity values were even 
greater than the sum of the conductivities of 
the constituents. In a graph the percentage 
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difference between the sum of the -conductivi- 
ties of the constituents and the observed con- 
ductivity of the mixture, is plotted against the 
concentration of the chloride - solution;- The 
graph gives a periodic curve with breaks cor- 
responding to 1, 2 and 4 molecules of HCl for 
one molecule of HgCU. Thus the results afford 
the evidence for the presence of the following 
complex chloromercuric acids in a mixture of 
solutions of mercuric chloride and hydro- 
chloric acid : HHgCls, H.^HgCl^ and H^HgClft. 
The corresponding potassium salts are also 
found to be present in a mixture of solutions 
of mercuric chloride and potassium chloride. 

Detailed procedure with curves and the 
-results will be published elsewhere. 

I thank Dr. A. K. Bhattacharya for his help- 
ful criticism and advice. 

Department of Chemistry, 

University of Allahabad, Arun K. Dey. 

October 12, 1945. 


1. Dey and Bhattacharya Cuf'r, ScL, 1945, 14, 69. 


THE CYTOLOGY OF THE YEAST 

The striking advances in the realm of Cytology 
in recent - years . have unfortunately not em- 
braced the industrially important micro-organ- 
isms, like yeast. The exact nature and beha- 
viour of the nucleus in this important organ- 
ism have remained more or less in the region 
of doubt. . „ 

A preliminary examination of smears oi 
Saccha'^omyces cerevisice (?), 'fixed and stained 
accordance with well-known methods, has re- 
vealed the following features. Wort cultures 
of a certain strain of Saccharomyces cervisice 
were left for 24 hours after which, the wort 
was renewed as it is well known that the 
organism goes into vigorous activity for a short 
period in the fresh wort. Smears ^ere made 
during this short active span and fix^ in K^- 
pechenko’s modified formula for Nawaschin, 
and in Levitski’s mixture. The smears were 
then tested for the Feulgen’s reaction after a 
mild acid hydrolysis. Individual cells show a 
clear cytoplasm enclosing a vacuole' wherein 
are found one to about five Feulge.n positive 
bodies (Figs. 1 to 5). These bodies are of 



varying sizes and shapes in adjacent cells and 
appear in different sites of the intra-nuclear 
vacuole. They represent portions o!; the nu- 
clear material. Apparently these are regions 
with an excessive charge of nucleic acid and 
remind us of the heteropycnotic areas so well 
known in nuclei. The varying sizes and 'shapes 
which these bodies present under the influence 
of the same fixative should be sulffcient caution 
against succumbing to the easy temptation of 
mistaking these for actual chremosomes.^’- 
This must be especially so in view of the fact 
that the dimensions of the chromosomes of an 
individual are genetically cbntrolled. 

The fact that the nuclear material of the 
yeast gives a positive Feulgen reaction imports 
into the picture the validity of the time honour- 
ed concept regarding the type of nucleic acid 
here. The yeast nucleic acid is believed to be a 
pentose nucleotide not incorporating a • desoxy 
sugar. Since the Feulgen test is- specific for 
desoxy-pentose nucleic acid, it raises the im- 
portant question whether all the Zygosaccharo- 
myces contain the pentose nucleic acid which 
is Feulgen negative and stable- to the action of 
the acids. 

Further work is in progress. 

Department of Botany, 

Central College, 

Bangalore, K. V. Srinath. 

January 7, 1946. 
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ASPARAGINE FROM INDIAN PULSES 

1-Aspargine is a fine chemical in bacteriologi- 
cal and immunological routine; it provides an 
ideal source of organic nitrogen, readily assi- 
milable by micro-organisms including yeasts. 
Considerable quantities of asparagine are em- 
ployed in the production of tuberculin, dipli- 
theria antitoxin, etc. Shortage of this line 
chemical during war led us to invest'gate the 
possibility of preparing this chemical from 
indigenous sources. The four abundantly ava.l- 
able pulses, green gram (Phaseolus m.ungo), 
black gram (Phaseolus radiatus), Bengal gram 
(Cicer aritinum), and horse-gram (Dolichos bi- 
florus)j have been studied for their capacity 
to yield asparagine on germination and growth. 
The method described by Vickery, Pucher and 
Deuber^ has been closely followed in the pre- 
paration of etiolated seedlings. 

Experimental 

The seeds were steeped in running tap-water 
for 48 hours; after draining, the sprouting 
seeds were uniformly spread in trays furnish- 
ed wilth fine wire-mesh and transferred to a 
cabinet provided with air-holes at the bottom 
and a flue at the top; this ‘ arrangement facili- 
tated aeratipn of the growing seedlings. The 
seedlings grew in darkness, and were periodi- 
cally sprayed with water. With a view to 
determine the day on which the maximum 
amount of asparagine was formed, the seed- 
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TABliE I 

Analysis of Water-Soluble Nitrogen of the Extracts 
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lings (200 in number) have sampled out at 
every 24 hours and immediately blanched in 
water kept vigorously boiling for this purpose, 
the treatment served to arrest the enzymatic 
activity of the tissues. The material 
tlien ground up with water and extracted 
twice with water (by keeping on a boiling 
water -bath for 15 minutes). The combined 
extracts were acidified to pH 5*6, kept over- 
night, filtered and the filtrate made up to 
600 c.c. Samples were treated in this manner 
|or nine days and all the pulses were taken 
up for investigation. The resultmg filtrates 
are analysed for (1) total solids by evapora- 
tion, (2) total nitrogen (by Kjeldahl) and 
i3) amide N as suggested by Joddi and 
l^ellogg.2 The results of the analyses are 

fmbodied in the above table. 

. Discussion 

- The results have been calculated as percen- 
tages on the weight of the seeds and are given 
in Table 1. It will be observed that (1) the 
bercentage of water-extractable total solids 
rises in the earlier stages of gro^vth and later 
tends to diminish, (2) a steady increase in the 
bercentage of total and amide N in the extracts, 
^suming that the amide N represents the 
Itsparagine content of the seedlings, it can be 
seen that of the pulses examined green gram 
(Phaseolus mungo) constitutes the richest 
source of asparagine. It should, however, be 
pointed out that the results indicate that by 
allowing the seedlings for longer periods, a 
further enrichment of the extract with respect 
to asparagine may be obtained. 

M. R. Raghavendra Rao. 

M. Sreenivasaya, 

Section of Fermentation Technology, 

Indian Institute of Sdence, 

B^angalore, 

December 25, 1945. 

1. Vickery, H. B., Pocher, G. W., and Deubsr,, 
C. G., y. Chem.y 1942, 143, 45. 2. Jodidi, S. L', 
^nd Kellogg, E. H., / ResercL, 1918, 15, 385. . 
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WANTED A MUSEUM OF EVOLUTION 

I HAVE read Mr. Randhawa's note entitled 
“Wanted a Museum of Evolution” in the 
November issue of Current Science with inter- 
est. This is a suggestion of far-reaching pos- 
sibilities. Unless a deliberate attempt is made 
now by the leaders of public movement to 
wean the Indian mind from the futile ideolo- 
gical pursuits which pass under the name of 
religion, the state of .^‘virtual civil v/ar” be- 
tween rival religious idealogies in this country 
will remain and perhaps increase in volume. 

The best substitute for this so-callsd “reli- 
gion” would be the right type of knowledge 
of fundamental facts of science, which, if im- 
parted and diffused in the manner suggested 
by Mr. Randhawa, is sure to fertilise the mind 
of the average man, woman and child and 
lead it to constructive healthful pursuits. At 
present negative action and attitude of mind 
are rampant in many phases of our national 
life. 

Of the branches of science none is likely to 
appeal more to our people than the science of 
Life-Biology, which comes nearest to their 
innate philosophical susceptibilities. Such 
“museums”, after the first insvitable doubts 
and criticisms will soon become popular and 
xmconsciously, in course of time, make people 
science-minded. A science-minded India will 
take its rightful place in the world more easily 
than the present ultra-religious minded popu- 
lation, seething with fissiparous tendencies and 
scenting danger to their faiths in all moves for 
common action or unity. 

Ten lacs of rupees will give a fair number 
of such “museums” to our principal cities. The 
donor of this gift will give to India monuments 
more lasting and beneficial than any , number 
of temples, mosques or churches. 

• New Delhi, D, N. Wadia, 

December 19, 1945. 
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Frontiers in Cytochemistry. Biological Sym- 
posia, Vol. X. Edited by Normand L. Hoerr. 
(The Jacques Cattell Press, Lancaster, P.A.), 
1943. Pp. viii -f 334. Price $3.50. 

Pupils of Professor Bensley, who had been 
inspired by his teachings and influenced by his 
pioneering work in the domain of cytochein- 
istry, organised a symposium to celebrate his 
seventieth birthday; the theme of the sympo- 
sium was to include his monumental researches 
which constituted his principal preoccupation 
during the preceding ten years— the physical 
and chemical organisation of the cytoplasm. 
The symposium was in all appropriateness, 
held at the University of Chicago — the scene 
of Prof. Bensley ’s activities. The proceedings 
of this symposium constitute the contents of 
the volume under review. 

Discussions of thirteen different topics ably 
presented by his foremost associates covering 
most of the physical and chemical aspects of 
cytochemistry, are included in this volume. 
These are prefaced by a foreword by Normand 
I.. Hoerr which gives a picturesque review of 
the highlights of Prof. Bensley^s discoveries 
and experimental techniques; at the end of 
the volume, th^re is a reproduction . of Profes- 
sor Bensley’s ’-article on ‘‘The Chemistry of 
Cytoplasm” originally published in Science. 

The conception of “Separating separalDle 
components of the cell first” before, subjecting 
them to analysis, was first introduced by 
Prof. Bensley and methods of accomplishing 
this task through differential centrifugation 
Altman freeze-dehydration, and migroincinera- 
tion, were developed by his pupils.’ 

Arnold Lazarow reviewing the chemical 
structure of cytoplasm as revealed by the work 
of the Bensley school, puts forward the con- 
cept that the cell is endowed with a structural 
organisation “which is due, in spite of a con- 
tinuous aqueous phase, to an orientation of 
asymmetric micelles”. The subject of cellular 
respiration which is a fundamental property 
of the living cell is presented by Guzman 
Barron from the view-point of the oxidation- 
reduction systems which participate in the re- 
action. Ultra-centrifugal studies on cyt 9 plasmic 
components and inclusions are described by 
H. W. Beams, whose work in the field of the 
inexpensive and elegant air-driven ^ ultra- 
centrifuge, is well known. This article is well 
illustrated with revealing microphotographs 
lucidly reproduced. Albert Claude has contri- 
buted on the distribution of nucleic acids in the 
cell and the morphological constitution of 
cytoplasm. A further discussion on the appli- 
cation of the centrifuge in cell ‘studies is given 
in this article. Experimental carcinogenesis in 
mice is the caption of an interesting contribu- 
tion by E. V. Cowdry, ‘in which the cell and 
nuclear volumes., mitotic frequency, nucleo- 
cytoplasmic ratios, response to colchicine, have 
all been described. The article by Isidore 
Gersh on histochemical analysis of changes m 
Rhesus motoneurons will be found interesting 


to those interested in the application of ultra- 
violet absorption microscopy to cytochemical 
problems. Of special interest to biochemists 
in general, are the articles on (1) macromole- 
cular particles endowed with specific biologi- 
cal activity, and (2) fibrous nuclsoproteins of 
chromatin which should prove particularly 
valuable to workers in the field of cytogenetics. 
Only a few of the points from a few of the 
‘^articles contained in this exceedingly interest- 
ing and valuable collection, have been present- 
ed. The volume, which every cytochemist 
should own, is one which will inspire further 
lines of work and open out new vistas of 
tboufi^ht and thus extend the frontiers of 
chemistry. 

Advances in Protein Chemistry, Vol. I. Edited 
by M. L. Anson and John T. Edsall. (Aca- 
demic Press Inc., New York), 1944. Pages 
xi -f- 341, Price $6.00. 

Proteins constitute a naturally occurring and 
widely distributed group of fundamentally im- 
portant compounds intimately associated with 
life and its processes; they play the vital role 
in the sustenance of life, in its propagation 
and in promoting the performance of all the 
functions characteristic of life. They have 
attracted the attention of several generat'ons 
of investigators and there is scarcely any branch 
of science and hardly any experimental tech- 
niquB which has not been utilised to investi- 
fjate the many-sided aspects of this fascinating- 
ly complex and intriguingly elusive group of 
compounds. “The technique now used for the 
rtudy of proteins range from the most elabo- 
rate form of X-ray analysis to quantitative 
measurements of antibodies. Workers in the 
most diverse fields of science have not only 
( ont' ibuted to the development of techniques, 
but have become interested themselves in ap- 
plying the techniques they helped to develop 
in the study of the problems of Protein 
Chemistry.” 

Proteins embrace the entire group of en- 
zymes, some of the harmones, which regulate 
the processes of life, the viruses which afflict 
man, beast and plant and the chromosomes 
and the genes — the self-duplicating units of life 
and the carriers of heredity. In association 
with certain prosthetic groups, certain specific 
jtl oleins acquire the power of a catalytic en- 
zyme, an infective virus or a self-propogating 
gene. 

In practical nutrition, curative immunology 
and preventive medicine proteins are indis- 
pensable and. more recently they have invaded 
the. field cf technology. In view of the wide 
and varied interest bestowed upon the subject, 
the literature pertaining to it lie scattered over 
an ever-expanding field of literature. The 
need for periodical reviews on the various 
aspects of this subject has long been keenly 
felt and the seriek of publications heralded by 
the volume under review, is expected to fulfil 
an urgnt requirement in scienitfic literature. 
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cation of these Advances should have synchro- covers such a wide field of information that a 
nised with the centenary of the discovery . cl comprehensive review is hardly possible by a 
nucleoproteins whose vital significance has single person and I must ask the reader to 

subsequently tjeenv'revealed/" -Eight--Tevie\vsj- -- . 

covering mostly the fundamental aspects of It is rny Pl^^sant duty to record that a cur- 


protein chemistry, are included in the volume; 
Lipoproteins which are intimately associatsd 
with the structure and functions of the living 
cell, form the topic of a discussion by Erwin 


sory reading of the book failed to reveal any 
of the gross errors which so often characterise 
v/orks of this type. 

Judging from items which deal with subjects 


Chargaff. The isolation of these bodies, their with which I am conversant, Mr. Rolfe is up 
physical, structural and antigamc properties _ to date and accurate in his information. For 
are described. The second chapter is devoted example, it is refreshing to ebserve that the 
to a discussion of the structui'al proteins of n-.-ltmg point of chromium is given at 1830° C. 
cells and tissues; the ultra-structure of th^ ar.d not some value near 1500° C.— a figure 
intracellular proteins as also that of the sped- quoted too often at the present day. Further, 


fic tissues, nerve, collagen, myosin and iibrin, 
as revealed by X-ray diffraction, electron 
microscope and polarised light, are given. The 
review on some contributions of immunology 
to the study of proteins will prove one of spe- 
cial interest to immunochemists. 

The chapter on the purification and proper- 
ties of protein represents an exceedingly well 
presented review which will repay a close 
study not only by investigators interested in a 
Study of the hormonal proteins, their isolation, 
their purity and identity with the protein 
molecule or otherwise, also by enzyme chemists 
who are confronted with equally intriguing 
questions of purity, homogeneity and activity. 

The masterly and critical presentation of our 
present knowledge relating to nucieeproteins 
fey Jesse. P. Greestein wiU be eagerly read^'by 
4 large circle of investigators including those 
interested in cytogenetics. The article repre- 
sents one of the most comprehensive reviews 
dh the subject which have appeared in recent 
^ears. Keneth Bailey’s review on the skeletal 
muscle gives a clear exposition of the subject 
which should prove equally valuable to bio- 
dhemists aiid physiologists. The chapter per- 
taining to soyabean, we are afraid, presents a 
One-sided view of the problem; the facts and 
Endings in this que^ion have not been criti- 
cally appraised; this is the impression wdiich 
is created by a perusal of this review. 

According to the enterprising editors, the 
second volume in the series will include a 
bunch of contributions which will “reflect the 
increased interest in protein nutrition stimu- 
lated by the war. These will include d scus- 
sions of the estimation of amino-acids by 
chemical and bacterial growth methods, of the 
amino-acid content of protein foods, of protEin 
nutrition in man and of the relation of protein 
niitriLon to antibody formation'’. Advances in 
Protein Chemistry promise to constitute a valu- 
able and stimulating ssries which would be 
eagerly welcomed by aH interested in the 
fundamental and applied aspects of protein 
chemistry. 

Dictionary of Metallography. By R. T. Rolfe. 

(Chapman & HaE, Ltd.), 1945. Pp. viii4- 242. 

]^*ce 15/-. 

A treatise deal^ with some particular 
branch of a technical subject is usually re- 
Inewed by someone expert in the appropriate 
field of knowledge. On the* other hand any 
form of. technical dictionary (and Mr. Rolfe's 


it is explained that the pure metal is reason- 
ably soft and ductile and that tha intense 
hardness usually encountered is due to the pre- 
sence of carbide. The limits givEn for the 
phase fields in the high temperature region of 
the iron-carbon diagram are also in accord- 
ance with recent work carried out on high 
purity materials. 

Reviewers' sometimes draw attention to small 
discrepancies, if only to make it clear that 
they have read the book but Mr. Rolfe’s dic- 
tionary does not give much scope for this 
form of activity. 

Under the heading of “Eleclrio Furnacss” 
and on page 71, reference is made to a spiral 
inductor coil which fits over a crucible. Strict- 
ly spsaking, the coil is generally in the form 
of helix — although even here the author has 
seme justification for whoever speaks of a 
helical staircase. 

• On page 60 the lower limit of the ‘‘delta” 
form of iron is stated as 1390° C., while on 
page 94 the older figure of 1404° C. is given for 
the gamma-delta transformation. 

The . author has accomplished the diificult 
task of condensing all the entries into the 
smallest compass compatible with clarity — ^with 
marked success. . . . .. 

In a dictionary the sins of omission:: can 
.sometimes be greater than those of commission 
but A Dictionary of Metallography be 

exempted from any criticism on . this ac count. 
Altogether the little volume justifies .bo.th.' tire 
established reputations of the auth or: ratid' pub- 
lishers and my copy has at least: -.one useful 
attribute — it slays open at. an-y'*page. 

.. . Fr.^nx Adcock. 

Radio Receiver Design — Part Ih Audio Fre- 
quency Amplifiers, Television and Frequency 
Modulated Receiver Design. By K. R. Stur- 
ley. (Chapman & Hall, Ltd., London, W.C. 2), 
1945. Pp. 480. Price 28sh. net. 

This book is in continuation of the author’s 
Rad^io Receiver Design, Pt. I, and deals with 
the remaining stages of the radio receiver for 
amplitude-modulated signals as well as all 
stages of frequency-modulated and television 
receivers. This work, together with the pre- 
vious one by an experienced radio engineer 
and writer like Dr. K. R. Sturley, is a true 
indication of the present position of radio re- 
ceiver design. 

The book is divided into eight chapters 
(numbered nine to sixteen chapters), the first 
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six of which relate to audio frequency ampli- 
hers, power output stage, power supplies, auto- 
matic gain control, tuning controls and measure- 
ment of overall performance of radio receivers. 
The frequency-modulated and television receiv- 
er design is given in the last two chapters. 

While no pain has been spared by the author 
in dealing with the topic under each of the 
first fve chapters as thoroughly as possible 
and bringing it up to date, special mention may 
bo made of the power supplies, automatic gain 
control and tuning controls which have been 
treated so well here but have not received 
adequate attention in other works on the same 
subject. The amplitude and phase discrimina- 
tors have been dealt with exhaustively. It is, 
however, felt that the chapter on the ‘‘mea- 
surement of overall performance of the radio 
receivers” should have been more exhaustive. 
Topics like “random noise” and its measure- 
m:nt should have received more .space. 

The usefulness of the book has been consi- 
derably increased by the inclusion of the last 
two chapters on the design of frequency- 
modulated and television receivers which are 
at the present time, no Izss important than the 
amplitude-modulated receivers. 

The book is packed with useful formulae, 
graphs and figures which will prove extremely 
handy to the designer of radio receiver. The 
bibliography given at the end of each chapter, 
includes the well-known papers on the subject- 
which arc quite useful to the reader. The 
printing and get-up of the book are excellent 
The reviewer warmly recommends this excel- 
lent work together with the previous one by 
the same author to radio receiver d: signers 
and engineers as well as to post graduate and 
research students on the subject. 

S, P. CHAIvRAVARTI. 

Selected Topics from Organic Chemistry. By 
D. D. Karve and G, D. Advani. (IDastane 
Brothers’ Home Service, 456, Kaviwar Peth, 
Poona 2.) Pages 284. Price Ils. 8. 

Written on the lines of Model Essays in 
Organic Chemistry by the same authors,, the 
book under review contains thirty short chap- 
ters on the fc Rowing topics in organic chem- 
istry, viz., Carbohydrates, Alcoholic Fcrmejita- 
tion, Tannins and Related Products, Proteins 
and Polypeptides, Polymcthylcnos, Terpenes 
and Camphors, Natural and Artkicial Rubber, 
Vegetable Alkaloids, Uric acid and other 
Purine Derivatives, Carotene and Flavor cs, 
Constitution of Chlorophyll, Anthocyanins, 
Synthetic Dyes and Drugs, Vitamins and Hor- 
mones, Structural Formula of Benzene. Sub- 
stitution in the Benzene Ring, Flcctronic For- 
mulas of Organic Compounds, Relation between 
Colour and Chemical Constitution, Relation be- 
tween Physical Properties and Chemical Con- 
stitution, Unsaturation, Organic Compounds 
containing Elements with Abnormal Valency, 
Catalysis, Oxidation, Reduction, Some Import- 
ant Condensation Reactions, Stereochemistry, 
Tautomerism, Detection and Estimation of 
Groups, and Structure and Orientation of 
Organic Compounds. A set of questions and a 
bibliography are also included. Each chapter 
is a brief summary of the pertinent literature 
available in text-books and treatises presented 


in a form easily assimilable by and very help^ 
to students appearing for the first Degree 
Examination in chemistry. The material in- 
corporated in the book covers much of the 
important section of the syllabus in organic 
chemistry for B.SC. and B.Sc. (uoi-is.) courses. 
While the candidates must make use of stand- 
ard works on higher Organic Chemistry as 
prime source of knowledge, the present volume 
should prove very useful to them as a hand- 
book for “revision study” and as an “exam- 
ination aid”. 

Although an ‘Errata’ slip has been included, 
there are still a few more printing errors. To 
cite a few: On page 59, line 1, -diethyls 
glutarate” should be “diethyl -dimethyl- 

glutarate”; on page 185, 

H H 

1 I 

H~N - should be H— N— ; 


on page 238, in the formulaas for 
^^-dimethylglutaric ester and diketo-cyclo- 
pentane-dicarboxylic ester, the central “-CHy-” 
should be “-CMey-”; on page 239, line 11, 
“from” should be “form”. 

B. H. Iyer. 

.The Indian Central Cotton Committee — 

Twenty-third Annual Report, 1944. Rs. 2. 

The Report under review gives a summary 
of the research and other activities of the 
Committee for the year ending 31st August 
1944. As such it does not take upon itself the 
onus of forecasting the future of the cotten 
crop in this country, especially now, when the 
second World War has come to a close. 
Serious attempts will have to be made to as- 
sure our farmers that the sweat and toil so 
intimately associated with men of their lot 
will not be in vain. As it stands, the layman 
feels that in the competition that is to inevit- 
ably arise between the artificial rayon and cot- 
ton, the former may emerge out as a victor 
though not a convincing victor, over the pro- 
duct of the earth. Still, two of the resolutions 
unanimously passed in the meetings held in 
1944 clarify the position as regards an oncom- 
ing cotton crisiKS in the near future. The first 
resolution that “in the opinion of the Commit- 
tee, resolute and determined steps should be 
tiikcn at once effectively to stop the mal- 
practice of mixing of cottons. The Committee 
accordingly authorises the local sub-committee 
to go into the matter, take such action as it 
can and put up its final proposals for confirma- 
tion at the next monsoon meeting of ihe full 
Committee”. The second important resolution 
on the question of the paramount urgency of 
growing more food is, “the Committee is con- 
vinced that the object in view can be achieved 
by improved methods of farming, suitable 
rotation of crops, “and, above all, where condi- 
tions are favourable, by the introduction of 
mechanical devices for culture and harvesting 
operations. It accordingly requests the Gov- 
ernment of India • to give immediate facilities 
for manufacture in the country and " import 
from abroad (to meet immediate requirements) 
of improved implements and machinery and 
fertilizers”. 
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The first of the above resolutions demands 
very serious consideration. The question is 
whether the enforcement of law by legislation 
would be feasible in a matter of the gravest 
importance as that of mixing of short and long 
staple cotton in factories. The answer is that 
one has to be sceptic about this approach with 
existing conditions. It might be more readily 
practicable if this malpractice and its ultimate 
repercussions be giyen the widest publicity 
throughout the cotton-growing tracts which 
might in turn ultimately educate the masses. 
The second resolution mentioned above is 
again only a recomniendation. It is intimately 
linked up with policies of a far-reaching 
nature, namely, the industrial development of 
this country. There is hardly any need for 
the reviewer to point out that it needs a very 
bold agricultural policy on a national scale to 
make this resolution a success, as for instance, 
we are told, has been the good fortune of the 
Russian peasant. 

In addition to the above points, the reviewer 
was attracted by th^ reference made by the 
Cotton Committee on the severe hardship to 
the cotton cultivators by the lowering of the 
floor and ceiling prices. This resolution, al- 
though giving a true picture of the heavy 
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suffering the farmer toils under, may not 
straightaway relax his difficulties. Neverthe- 
less one must appreciate the standpoint taken 
by the Comrnittee and wish that their eiforts 
are crowned with success. 

The rest of the Report deals with the pro- 
gress of various researches underway in the 
country. The Cotton Committee certainly 
demands our praise at the very varied services 
it is rendering to the cause of cotton in India 
but apart from its excellent seed distribution 
and other schemes it may be worthwhile 
extending its finances to Universities for fun- 
damental researches on the nutritional physio- 
logy of the cotton. For work of this type, 
quite a large number of University Departments 
are ideally equipped. A central scheme for co- 
ordination on these fundamental problems can 
be chalked out and immense quantity of valu- 
able data collected if problems are distributed 
to various Universities and run on proper 
lines. It would be difficult to deal with the 
various aspects of the subject-matter presented 
in the Report under review and the reviewer 
wishes to point out that for any one interested 
in the latest position as regards cotton- growing 
in India, this Report would be indispensable. 

T. S. Sadasivan. 
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Lady Tata Memorial Trust : Scientific Re- 
search Scholarships, 1946-47. — The Trustees of 
the Lady Tata Memorial Trust are offering ten 
Scientific Research .Scjiolarships of Rs. 150 each 
per month for the' year 1946-47 commencing 
from 1-7-1946. Applicants must he of Indian 
Nationality and Graduates in Medicine or 
Science of a recognised University. The 
Scholarships are tenable in India only and the 
holders must undertake to work whole-time 
under the direction of the head of a '*'ecognised 
research institute or laboratory. The subject 
of scientific investigation must have a bearing 
either directly or indirectly on the alleviation, 
of human suffering from disease. Applicants 
are required to furnish the following informa- 
tion in their applications along with certifi- 
cates of physical fitness* and character : — 

(a) Full name, (b) Age, (c) Sex, (d) Per- 
manent address, (e) Details of academic career 

(f) Particulars of previous research work, 

(g) Particulars of the proposed research, and 

(h) Particulars of other emoluments, scholar- 
ships and pay or any other financial support 
from friends or relations they are or will be 
in receipt of during the period they are 
Scholars. 

In stating the particulars of the proposed 
research under (g) applicants must give 

(a) a short resume on the subject of research 
indicating the present state of knowledge and 

(b) details of the proposed research indicating 

(i) the methods intended to be employed, 
(ii) previous experience in the use of these 
methods and (iii) the experiments to be car- 
ried out. 

Applications must be forwarded through the 
Director of a recognised Research Institute or 
Laboratory where the applicant proposes to 


work and must be accompanied by a letter 
from the Director or Head of the Department 
concerned stating that he has critically exam- 
ined the details of the proposed research, that 
he approves of the general plan and that he 
is willing, as far as possible, to guide and 
direct the investigation and give laboratory 
facilities. 

Applications, which must -be typed, must 
give full particulars in the order indicated 
above and must be addressed to the Secretary, 
The Lady Tata Memorial Trust, Bombay House, 
Bruce Street, Fort, Bombay, so as to reach him 
not later than 15th March 1946. 

Journal of Colloid Science. — The Academic 
Press, Inc., New York 10, N.Y., h^ve announc- 
ed that the first issue of this new bi-monthly 
is scheduled to be published in January 1946. 
The Journal is priced at 10 dollars a year. We 
have no doubt that the publication, which is 
the first of its kind in the English language, 
will receive world-wide welcomb, both from 
scientists and technologists. 

Dr. U. N. Chatterji, m.sc., i).phiL, officiating 
Editor of Journals, Imperial Council of Agri- 
cultural Research, New Delhi, has received the 
D.Sc. degree of the University of Allahabad 
for his thesis on “Physiological studies on 
some intermediate steps in plant respiration’\ 

Mr. Sukhsampttirai Bhandari, m.r.a.s., 
Author and Publisher, Dictionaiy Publishing 
House, Brahmpuri, Ajmer, has announced the 
publication of three volumes of 20th Century 
English-Hindi Dictionary of Scientific and 
Technical Terms. This appears to be the first 
work of its kind in Hindi. 
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OVERSEAS TRAINING OF TECHNICAL PERSONNEL 


p'ARLY in October 1944, Sir Ardeshir Dalai, 
^ the then Member in Charge of the Depart- 
ment of Planning and Development, sponsored 
a scheme for sending students abroad for 
advanced studies in the United Kingdom and 
the United States of America; the scheme was 
intended to increase the supply of competent 
technical personnel needed in connection with 
the realisation of the plans for post-war deve- 
lopment. The selection of the first batch of 
students has been completed; according to the 
report of the Overseas Scholarship Selection 
Board, recently published by the Government 
of India, 8,835 applications v/ero considered 
and 354 candidates were finally selected after 
interviewing 444 applicants. These figures do 
not include the scholars interviewed and 
selected by .the Provincial Governments and 
the Indian States. The total figure, however, 
exceeds 700. While a good proportion of 
them have already reached their destination, 
a considerable number of students are still 
to embark on account of lack of passage and 
on account of the uncertainty of admission 
into the American and British Universities and 
Research Institutes. In the meanwhile, the 
Central Government have invited applications 
for the award of foreign scholarships in 1946- 
47; the brochure which has been issued for 
the information of the applicants declares that 
“arrangements for instruction will be made 
primarily in the United Kingdom and the U.S.A. 


but, provided that satisfactory arrangements 
can be made, in other countries also, such as 
Australia, Canada and New Zealand'’. 

It will be admitted that the ‘ 'arrangements 
for instruction” made for the benefit of the 
preceding batch have not been as satisfactory 
as one would wish. Reports of dissatisfaction 
at the standard of facilities and opportunities 
for study offered by some of the centres of 
learning, have reached this country. It is 
particularly painful that such reports should 
have come from students who have chosen to 
study in the United Kingdom. Students who 
have been deputed to England represent some 
of the best judged by the highest standards of 
academic distinction and intellectual attain- 
ment ; some of them have had training in re- 
search and have shown special aptitude for a 
career of scientific research. It would be tragic 
if such students should be denied the best 
opportunities for training which British Uni- 
versities and Research Institutes could offer. 

Professor A. V. Hill, in his report on Scienti- 
fic Research in India, had already warned that 
the British Universities, during the post-war 
period, would become crowded; the British had 
to face their own problems of Scientific and 
Technological Education and Reconstruction. 
Six years of the terrible war, punctuated 
with anxious months : of blitzing, had creat- 
ed a distressing deficit in the supply of 
scientific personnel. The resources of thei:^ 
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foremost Universities and Institutes will natu- 
rally be mobilised to make up this deficit. 
The paralysation of the German centres of 
Science and Technology which used to attract a 
large number of European and Indian students, 
imposes a further strain on the British Univer- 
sities. 

American Universities have to meet similar 
lesponsibilities, although their problems are 
not so acute nor so distressing. Dr. Vannevar 
Bush, in his report to the President, Science, 
the, Endless Frontier, points out that ‘'the defi- 
cit of science and technology students, who, 
but for the war, would have received bache- 
lor’s degrees in these fields will amount in 1955 
to about 17,000, for it takes six years from 
college entry to achieve a doctor's degree of 
its equivalent in science or engineering”. But 
the resources of the American Universities and 
Research Institutes are immense and they are, 
therefore, in a position not only to solve their 
problems of deficit in scientific talent but to 
welcome foreign scholars for training. Thanks 
to a variety of factors and a complexity of cir- 
cumstances, particularly the exodus of the 
eminent men of science and technology from 
Europe and the lavish Governmental support 
extended to the wartime research, the Ameri- 
can Universities and Research Institutes have 
attained a position of unchallenged pre-emi- 
nence. A good proportion of our scholars for 
some years to come will no doubt choose to 


draw inspiration from the American centres of 
learning. 

In view of the difficulty for admission to the 
first rank centres of learning in the United 
Kingdom and America, the Government of. 
India are trying to make arrangements in other 
countries like Australia, Canada and New Zea- 
land. This is very good more so far as it 
goes. There are, however, other countries 
beyond the orbit of the British Commonwealth, 
which might be seriously and advantageously 
thought of, we mean particularly Russia, 
Sweden and Denmark. These countries have 
made great headway in certain fields of science 
and technology, and in certain branches, they 
represent the only centres in the world where 
proper and adequate instruction can be had. 
Difficulties due to language, which might per- 
haps be raised in the case of Russia, need not 
be considered very serious since Indian stu- 
dents, unlike the English, have a genius for 
mastering languages; have not scores of Indians 
gone to German Universities for training ? 
So long as. we must, we should help our young 
men to seek admission into the foremost seats 
of learning in the world, irrespective of politi- 
cal barriers and nationalities. We earnestly 
hope that the Central Government will seri- 
ously take into consideration the advisability 
of exploring the great and fruitful possibility 
of deputing a good proportion of our scholars 
to Russia and the Scandinavian countries. 


PALUDRINE (M. 4888)— A NEW DRUG IN MALARIA* 


■pESULTS of experiments with Paludrine have 
been announced as the most potent anti- 
malarial drug known. The drug has been 
thoroughly tested in 200 cases of malaria 
amongst Australian soldiers, who volunteered 
as patients at a medical research unit at 
Cairns, North Queensland. Brigadier N. 
Hamilton Fairley was in charge of the experi- 
ments, assisted by a large team of research 
workers, including physicians, pathologists and 
entomologists. 

It has been claimed that this new drug is 
much more effective than either quinine or 
atebrin. Paludrine produces radical or per- 
manent cure in the dangerous malignant type 
of malaria. The percentage of cure in the 
benign tertian malaria is not yet known and 
it is too early to assess its value in this type 
of infection; but the results of observation at 
Cairns suggest that one or two tablets (each 
0-1 gm.) taken each week end would give 
complete freedom from- attack and would prob- 
ably control relapses indefinitely until cure 
was attained. 

• In malignant malaria paludrine has been 


* Abstracted from Release No. P. 255 of Public 
Relation Officer, Australian High Commissioner’s 
Office, 7, Metcalfe Road, Delhi. 


found to destroy the parasites inoculated by 
the infected mosquitoes at an early stage of 
their development. In consequence the para- 
site never gains access to the blood circulation, 
if- three tablets of paludrine are taken three 
hours before the volunteer is bitten by heavi- 
ly infected mosquitoes, malignant tertian 
malaria does not occur. This definitely proves 
that paludrine is a true phoph^dactic. Simi- 
larly, if volunteers taking one tablet daily, be 
bitten by mosquitoes infected with benign ter- 
tian malaria, they fail to develop symptoms 
of malaria or to show any malarial parasites in 
the blood while paludrine is being taken. 

A remarkable feature of this drug is the 
smallness of the dose required to control an 
attack of malaria — 0-1 gm. only has proved 
sufficient to end an attack and bring tempe- 
rature to normal in both benign tertian and 
malignant tertian types of malaria. Nothing 
like this can be achieved by either quinine or 
atebrin. 

The potentialities of this new drug has not 
yet been thoroughly explored, but from the 
recent reports there is every reason to believe 
that an important new discovery has been 
made, which will open up a new "vista in the 
chemotherapy of malaria. 


N. N. De. 
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THE ELECTRONIC THEORY OF VALENCY* 


'THE remark of Sir J. J. Thomson while 
opening a discussion on the subject at the 
Faraday Society in 1923, “The electron domi- 
nates the field of chemistry”, is true even now, 
though our approach to the problems arc some- 
what different to-day. A satisfactory theory 
has to take into account not only the possible 
stable molecular forms but also the means of 
attaining the requisite configuration wliilc 
ordinarily valence theory takes note of only the 
former. 

The electronic theory of valency begins with 
the publications of Lewis and of Kossel and 
using a static model of the atom Lewis was 
able to explain a whole lot of chemical facts. 
By the time these were reconciled with tlie 
dynamic model of Rutherford and Bohr with 
Lewis’s postulate, “an orbit as a whole, and 
not the electron in some one position within 
the orbit, is the building stone of atomic and 
molecular structure” one had to reckon with 
the upheaval caused by the new quantum 
theory. Chemists have been accustomed to 
classify bonds into various typos: ionic, homo- 
polar, semipolar and metallic, in the interpre- 
tation of each of which the quantum theory 
has been used. The present report deals with 
this new development. These classifications can 
be regarded at best as a useful guiding princi- 
ple, the concept of valency itself being essen- 
tially vague. The concept and the classifica- 
tion can best be regarded as a convenient 
simple, picture of the fundamental energy re- 
lationships on which molecular architecture is 
based. 

In tackling the problem of molecule building . 
with known atomic structural units, the princi- 
pal difficulty facing the investigator has been 
mathematical and approximations were, there- 
fore, inevitable. We have two different modes 
of approach: the method of molecular orbitals 
developed essentially by Lennard Jones, Hund 
and Mulliken and the method of localised 
electron-pairs or the H-L-S-P method. TiCwis’s 
concept of the ionic bond is essentially valid 
even now while the interpretation of the metal- 
lic bond is a triumph of the new quantum 
theory but the covalent or homopolar bond is 
the one that has brought out the limitations 
of either method of approach. 

When atoms are brought together, the inter- 
atomic interactions may be expected to appre- 
ciably modify the atomic wave functions but as 
a first approximation, one can treat those as 
remaining unchanged. This assumption is im- 
plicit in both the methods. Tiie energy of a 
molecule can be expressed as a sum of Cou- 
lomb integrals involving atomic wave functions 
and exchange integrals involving electrostatic 
interactions of electrons and nuclei. In choos- 
ing the atomic wave functions, the ground state 
is not the only one to be considered. For in- 
stance, in the formation of hydrogen from the 
atoms, ; kinetic studies have showm that the 
formation of the molecule involves a three 
body collision in which the third body takes 


Proceedings of a Symposium held on the subject, 
at the Annual Meeting of the Indian Academy of 
Sciences, at Udaipur, Dec. 1945, 


away the excess ('nergy liberait'd in the 
action. In interpreting the itilei'aetion (uu‘ ha.s 
to visualise a non-classical elLnrt wlunyby 
a strong attraction is foriow(‘d by a rt‘piilsion, 
an equilibrium corresponding to irudecule ftn*- 
mation being obtained. Foj' a stabk‘ bond be- 
tween the atoms, the two taking part 

must combine so that the rt\sultani spin be- 
comes zero, the bond energy beii\g tlu‘ sum of 
the two typos mentioned c^arlier. The initial 
success of tlie Heitler- London method with 
hydrogen led to a rapid thDu/d“i incomplete 
development of the' theory to the intc'raetion 
of atoms witli sevc'ral ('lectrons with me)re 
than one unpaired., In these' applications, one 
has often to consider excited states of tlie 
atom in addition to tlie ground state. Com- 
bining these ideas with a con.sideration of 
electron density distribution in si>ace, Pauling 
and Slater have devisc'd a theory of dirt'cU‘d 
valence forces consisU'nt with tlie known 
storco-chemistry of cai’bon compounds. 

A normal carbon atom has Die arrang(*numt 
of electrons l.s-, 2s-, 2p‘* and tb(^ normal .state 
is with the slightly higher 'S and 'D, 

Assuming the wave functions of an elt'ctron to 
be separable and factorised into radial and 
orientational factors, the 2p eU'ctron.s must 
differ in their orientational part. With two 
such unpaired (‘lectrons, two stable bond pairs 
can be formed. Four bonds can, however, be 
formed by the excited state of carbon with 
the configuration 2.s'‘, 2p'K In all cases 

where bond energy exceeds a vidut' of 1-0 volts 
(the diirercncH^ b('tween tl)(' two state.s of 
carbon), one can reasonably nssum<' Ihc' parti- 
cipation of this slalt' and most organic com 
pounds happt'ii to belong to tluj; eatt'gory. 
Using the ’IP and 'D staU's it is possible' to 
construct a divalent carbon atom, Imt a ttdra- 
valent carbon atom r('quir(\s four (‘It'ctrons, 
each independent and in a singly oeeujiit'd 
orbit. An .S7>'* configuration enables tiu' <'on- 
struction of four ind(‘p('ndt'nl orliits. fi’bret' 
mutually perpendicular p el(‘(‘lr'ons and a .sphe* 
rically distribuU'd s eU'ctron with tlu' mutual 
repulsive forces of tlu' hydr(»gt‘n nuclei can 
k'ad to a tetrahedral form for tlu' mt'ihane 
molecule, but this would imply otu' carbtni- 
bydrogen bond difP'rent from otlu'rs, which is 
contrary to known expt'rimc'ntal (widt'ncc. 
Now any suitable wave function must satisfy 
the conditions tliat th<‘ orbits must b(‘ mutually 
crthological and hav(' the aggre^'att' configura- 
tion 2.s'2p't Pauling has shown that both 
and the equivalenc'c of tht' 11 bonds in 
methane, satisfied by using the ('oncept of Kp 
hybridisation. The use of hybrid bond orbital 
functions is an essentially empirical upproach 
that has been justified by its succtsssful inU'i*- 
pretation of phenomena in org;anie and In- 
organic chemistry. This hybridisation, by 
introducing the 2.s* wavt' fuiu‘lknm in ilu' conv 
pound orbital functions is considt'retl pos.sibk' 
only if the energy of the' 2.s' stale is not very 
different from that of the 2;). 

Mention should be mack' at this stagei of a 
fundamental principle of quantum mechanics 
in chemical applicatlon.s and underlying 
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the concept of ‘resonance’. Any structure re- 
presenting a system corresponds to a wave 
function tjf and the energy value calculated 
using the correct .wave function is lower 
than that calculated using any other wave 
function ils. If there are several structures that 
might conceivably represent the normal state 
of the system, a general function of the form 

^ ==: a -f b ^11 4 c ^111 + 4- n 

can be obtained. The best relative values of 
the coefficients are obtained by making the 
energy value a minimum. The structure of 
such a system is not intermedmte between the 
various forms but the normal state is describ- 
ed as involving all structures in resonance. As 
a consequence of this, the system is stabilised 
by an amount of energy, ‘the resonance energy! 
There is a certain amount ox arbitrariness in 
the concept of resonance but this is to sorne 
extent offset by the convenience and value in 
its chemical applications. 

The concept of resonance is common to both 
methods of treating valence problems. In the 
HLSP method, the contribution of ionic terms 
corresponding to both the electrons being with 
the same nucleus is not given adequate empha- 
sis and the expression for the total energy of 
a system does not take into account the effects 
due to the Pauli exclusion principle. In the 
method of molecular orbitals both these are 
taken note of with a possible overemphasis of 
ionic terms. The wave fimction expresses the 
motion of an electron in the resultant field 
from all the nuclei and the other electrons in 
the system. For a diatomic molecule the 
theory is essentially a discussion of the quan- 
tum numbers of electrons in an axially sym- 
metrical field- Mulliken observed that exten- 
sion to a polyatomic system resolves itself into 
a question of determining the behaviour of 
various atomic orbitals conforming to the sym- 
metry of the system. 

The position is analogous to conditions per- 
taining to the movement of an ion in the field 
of other ions. While it is difficult to say cate- 
gorically whether the method of molecular 
orbitals or the HLSP method is the better ap- 
proximation, the molecular orbital msthods 
are more convenient for qualitative discussion 
but the HLSP method has been more often 
used for quantitative calculations. 

Among the useful results obtained by 
Pauling’s interpretation of the chemical bond, 
bond energy, bond length, bond order and par- 
tial ionic character of covalent bonds constitute 
a fundamental departure from earlier approa- 
ches to the subject. The method has been 
remarkably successful in the study of organic 
compounds but one has to guard against an 
overemphasis of the findings of such analysis. 
Both the electronegativity scale and bond 
energy relationships are essentially empirical. 
In deriving bond energy values, Pauling uses 
the postulate of the additivity of normal co- 
valent bonds and where this fails, the postulate 
of the geometrc mean. Pauling himself re- 
marks, “It is probable that in general, the pos- 
tulate of the geometric mean leads to some- 
what more satisfactory values than the postu- 
late of additivity for normal covalent bonds 
between unlike atoinst , r , • t , We §hall it 


convenient to make some use of the postulate 
of additivity as well as the postulate of the 
geometric mean” (italics mine). From single 
bond energy values determined by an analysis 
cf thermochemical data complete electronega- 
tivity scale has been built up, and in a very 
large number of cases the values thus obtained 
are proportional to the sum of the first ionisa- 
tion energy and the electron affinity of the 
atom. Where atorns are linked together by 
single bonds, the bond moments are found to 
be related to the difference in their electro- 
negativities. There are, however, significant 
exceptions. On the basis of the electronega- 
tivity scale the carbon-iodine bond cannot have 
any significant amount of ionic character, and 
hence should have zero moment, but is found 
to have the same bond moment as other car- 
bon-halogen bonds. The phosphorus-hydrogen 
bond is another instance where the correlation 
breaks down. With such exceptions, one lias 
to view with some circumspection conclusions 
on the partial covalent character of bonds in 
ionic crystals, unless some more unequivocal 
evidence is forthcoming. 

The ^ correlation of bond distance and bond 
order is on a somewhat better footing. If the 
potential function of the resonating bond be 
represented as the sum of two parabolic func- 
tions involving the single and double bond 
potential functions, an expression of the type 

V (R) - i (l-x) k,(R - Ri)2 -h ixki (R-Ri)^ 
is obtained. The derivative of this with res- 
pect to R equated to zero for the equilibrium 
order and the force constants. If k\/k^ is 
taken as 3, one gets 

R = - (Ri - Rg) 

The curve corresponding to this equation 
agrees very well with the experimental values 
for carbon-carbon bonds and with a change of 
scale for other bonds as well. The force con- 
stant ratio, however, is more than that of any 
known instance and Pauling attributes this 
discrepancy to the neglect of resonance energy 
m the assumed potential function. Using the 
observed constancy in the carbon -carbon single- 
bond distance in the saturated hydrocarbons 
and in diamond, this concept of bond order has 
enabled the interpretation of conjugated sys- 
tems and the phenomenon of hyper conjugation. 

The concept of resonance has also been used 
in the interpretation of the aromatic compounds 
and their reactivity together v/ith a plausible 
explanation for the existence and stability of 
free radicals. Another important application 
of these concepts is provided by structures in- 
volving hydrogen bonds without the necessity 
of postulating a covalency of two for hydrogen. 

An important extension of the same princi- 
ples of hybrid bond orbital functions is In the 
interpretation of the complex compounds of 
the transition elements. Notable examples are 
provided by the metal carbonyls, and the 
cyanide complexes in which the metal carbon 
bonds are much shorter than could be account- 
ed for with a single bond while the carbon- 
oxygen and carbon-nitrogen bonds turn out to 
be longer th^n required b^ a triple bon^ • 
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Mention should be made here of the different 
significance to be attached to the term ‘co-- 
ordination\ The classical chemical concept 
couples this with the donor “acceptor properties 
of atoms or ions. In the ‘nterpretation of 
ionic crystals and in the metal complexes we 
notice a different meaning. As with other 
bonds, co-ordination also involves both co- 
valent and ionic types. 

A logical extension of the resonance concept 
is the interpretation of the transit! on -complex 
in a chemical transformation as a system in 
which the extreme degenera te structures are 
the reactants and the products. Polanyi and 
co-workers have been able to successfully 
interpret the substitution reactions of alkyl 
halides on this concept and one may naturally 
expect more developments on these lines. 

In the discussion that followed, Sir C. V. 
Raman drew attention to the observations of 
Mr. G. N, Ramachandran on the fluorescence 
spectrum of the diamond which appeared to 
go against the whole concept of hybridisation 
as interpretation of the results was possible by 
assuming the existence of carbon atoms in the 
ground state alone in the diamond molecule. 
Against this it was pointed out that the mass 
of chemical facts that required the concept for 
a proper interpretation and the possibility of 


the selection rules having to be dilTorent with 
hybrid bonds could account for any av>pareut 
discrepancy. 

Dr. Nagendra Nath gave an mgtMiious pieUire 
of bond formation betwecuii carbon atoms 
(single bonds 07 ily) without any liybridisation 
involving the 2s electrons of 0'U‘ atom and the 
2p electrons of the other by an (‘xiension of 
the Hictlcr-London trcalmcml of liydrogen 
molecule. In order to satisfy the requinanc'nts 
of spin, it was assumed that the paired elec- 
trons got unpaired before l)ond formatioiu 
Using this picture he was able to account for 
the four forms of diamond. In tiie course of 
the discussion, Dr. Nagendra Nath said that no 
attempt has been made by him to inlt^rprel 
multiple bonds nor the case of bond.s bedw^en 
dilTcrcnt atoms. Even with regard to the 
particular bond in question om* has to await 
fuller details before accepting or rejecting the 
interpretation. 

Dr. G. V. L. N. Murti gave a brief account 
of the application of Raman spectra U>^ inter- 
pret hydrogen bonding. Prof. K. S. Krishnan, 
the Chairman of the Symposium, Prof. Bhaga- 
vantam and others took part in tlu' lively 
discussion that followc^d. 

S. V. ANl^r^mIAK,ut^u^N^^^. 


CHEMISTRY AND PHARMACY* 


TN the course of his Presidential Address to 
the Sixth Session of the All-India Phar- 
maceutical Conference held in Bangalore dur- 
ing the first week of January 194G, Sir S. S. 
Bhatnagar said : — 

“A nation that merely follows the example 
of other nations, howsoever great it may be- 
come, can never lead. Industry will really 
flourish only in those countries' which arc able 
to produce quality goods of an original cliarac- 
ter. We should, therefore, cease to quarrel 
over trivial issues such as the relative import- 
ance of pure and applied sciences and get to 
brass tacks, particularly as there is no line of 
demarcation between the two so far as your 
own science is concerned. Not long ago, chem- 
istry was entirely pharmacy and pharmaceutical 
chemistry, and all chemists of any note wore 
really pharmaceutical chemists. The intcre.st- 
ing fact is that in your domain, it was the 
applied science that gave birth to the science 
of pure chemistry. With the rapid growth of 
pure science, the relative importance of the two 
may have changed. Nevertheless, the fact re- 
mains that pure chemistry is a child of phar- 
maceutical chemistry and howsoeve?.: much the 
pure chemist may look down upon a phar- 
macist or a pharmaceutical chemist, he has to 
admit that pharmaceutical chemistry provided 
him with excellent ancestry. The most recent 
achievements of the chemist which have result- 
ed in the development of such medicinal sub- 


* Extracts from Sir S, S. Bhatnagar*s Preside-ntial 
Address to the Sixth AlMndia Pharmaceutical Con- 
Bangalore, 


stances as penicillin, D.D.T., streptomycin, 
gammcxanc and several new sulpha drugs seem 
to show that pharmaceutical chemistry (*xpe- 
ricnccd a specially virulent growth during the 
fateful years of this war. Nol)(uly comu'eted 
with researches on tht^se important subjeels 
can be branded as a mere dru(fgi>5t and assign 
ed to a lower order of scientific achiewenuatt 
However, in order to raise your status in 
international scamce, th(‘ phannaeoutical c’hem- 
ists and the pharmacologists aial the mtrlieal 
men amongst you, must co/'C‘entratc' on high 
class research work. That IniUa hns th(‘ nt'et\s 
sary talent to make contrilniUous of grt'al im- 
portance in these subjt^cts c'un Ik* gatlunaal 
from the fact that sevts'al outstanding dis 
coveries have been made in the past in thbi 
country. For example, after the briUianl dis- 
covery of Chistina and Caconia that tartar 
emetic was useful in the tnadayuatl of infantile 
kala-azar of the Mc'diterraiusui basin, Rcygtn's 
in India introduced tiny use of tartar <anctie 
intravenous fur the treatmcail of Indian 
kala-a/.ar. Soon after this, Sir D. N. Bralima 
Chari introduced the use of sorliurn antirnonyl 
tartarate for the treatment of thc^ dist'Ufa^; sub 
sequently his name as the discov na* of uresy 
stibamino, a cure for kala-a/ar, becam ‘ well 
known far and wide, as this drug above all 
others has helped greatly in Uh' (‘oiuiuest of 
kala-azar in India. The draig iudiejtry which 
followed in the wake of Sir U. N, Braluna 
Chari’s discovery, is India’s vety own and will 
long remain hers as both lh(^ di.sc^avc'ry of tlic 
cure and manufacture of ina'a stihattifne w(a*e 
results of indigenous taUmt. Mentimi must 
^\}so be made here of rescarcht‘s carrietl out by 
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Col. Sir Ram Nath Chopra and his colleagues 
which have helped the industry and pharma- 
ceutical research. 

‘‘The scope for a really great pharmaceutical 
industry in this country is, however, intimately 
connected with research work in chemistry, in 
physics, in biology, in nutrition, in pharmaco- 
logy and in clinical medicine. 1 claim to be 
no prophet but I feel that a pharmaceutical 
industry is bound to follow in the wake of the 
proposed basic chemical industry in this coun- 
try. We can, however, hold our own against 
the competition which is sure to follow -only 
if we have new drugs, new processes, new 
methods of cure and brilliant research work to 
our credit which we may claim as our own. 
This is the new outlook which is engaging the 
attention of U.K., U.S.A. and U.S.S.R. to-day. 
The greatest asset to a nation is not gold, but 
an original mind. We have not the gold, and 
although it does not necessarily follow from 
this that we have an excess of original minded- 
ness in this country, I hope I am right if I 
make bold to say that the original mind is not 
such a rarity in India as gold, although both 
may require to be dug out. 

“The pharmacist who does not believe in re- 
search is lowering the status of his profession. 
On the other hand, the pharmacist who con- 
ducts research or is research-minded estab- 
lishes those contacts with research workers in 
pure science and medicine which entitles him 
to respect amongst scientific workers. To-day 
the science of pharmacy must look to all scien- 
ces for the increase and expansion of its scope, 
as the instruments and materials which help 
in the eradication of disease are spread over 
many fields of study. Whilst organic chemistry 
is still, and will long continue to be, the funda- 
mental branch of chmistry which the pharma- 
cist and the pharmaceutical chemist must know, 
colloids, inorganic substances, radiations and 
tracer elements are being increasingly employ- 
ed by medical men, and the future pharma- 
cists will have to be proficient not only in 
organic chemistry, but also in nuclear physics, 
nuclear chemistry and in medicine and biology. 

“The trend of research in the fields connect- 
ed with your Association’s activities in inter- 
national science shows that subjects which 
have attracted ' the greatest attention are 
(1) Chemotherapy, (2) Antibiotics, (3) Hor- 
mones and Vitamins and (4) the rapidly deve- 
loping subject of Biophysics. 

Chemotherapy and Antibiotics 

“In the field of chemotherapy, after the 
classical work of Ehrlich and the synthesis of 
such drugs as salvarsan, the discovery of ate- 
brin, plasmoquin and germanin were epoch- 
making, but they were completely eclipsed by 
the revolutionary synthesis of prontosil by 
Mietzsch and Klarer and the demonstration of 
its therapeutic properties by Domagk in 1937. 
Following upon this discovery, no less than 
5,000 new sulphur compounds have been syn- 
thesized and examined, and from this colossal 
effort in the world’s laboratories at least five 
compounds of supreme importance have emerg- 
ed — ^sulphaacetamide, sulphadiazine, sulpha- 
guanidine, sulphapyridine and sulphathiazole, 
which have -become official in the British Phar- 


macopseia. The production of sulpha drugs 
reached a peak in 1943 when in U.S.A. alone, 
above ten million pounds were produced. 

‘Tn 1941 with the discovery of penicillin hy 
Fleming and Florey, the interest has shifted 
to compounds produced by the micro-organ- 
isms themselves. Compounds such as patulin, 
vivicillin, gliotoxin and helvolic acid have 
been discovered, some of these poorer than 
penicillin in antibiotic properties, others very 
much better though more toxic to the human 
organism. This vast field is, however, just 
ginning to be explored and its full potential- 
ities are yet unknown. 

“After the structure of these compounds be- 
comes known, a new field for the synthetic 
organic chemist will be opened up and it will 
be no wonder, just as the simple synthetic 
methyl-naphthaquinone proved to be more 
active than the naturally occurring vitamins 
Kt and K.:>, a simpler synthetic compound may 
be discovered far more active in antibiotic pro- 
perties and less toxic or less readily excreted, 
than penicillin or any of the natural com- 
pounds. 

Vitamins 

“In the fascinating field of vitamins the most 
significant advance has been ihade in the dis- 
covery of the factors within the fold of the 
B.> complex. Factors such as pyridoxin, panto- 
thenic acid, biotin and folic acid have been 
isolated in a pure form and are being made on 
a large scale. Of these, folic acid seems to be 
most interesting and appears to be identical 
with the grass juice factor of Elvehjem. Even 
such simple compounds as choline, inositol, 
.p-amino benzoic acid have been found to pos- 
sess the properties of vitamins. New vitamins 
continue to be discovered such as B^^ and B-,-, 
from the Wisconsin Laboratories. Substances 
known as antivitamins have been recognised 
and a maze of inter-relationships of the differ- 
ent vitamins such as was recognised in 
the case of hormones has been broug:ht to 
light. A still more signal achievement is the 
S3mthetic production by tons of the well-known 
vitamins such as thiamin, ribo-fiavin, nicotinic 
acid and ascorbic acid, making them available 
to the common man in the form of multi-vita- 
min tablets at a cost of not above two pice 
per head per day, and making possible the 
large-scale fortification of white fiour and 
other common foods on a nation-wide basis. 
Even in this field large potentialities remain 
unexplored. While the majority of nutrition- 
ists continue to think in terms of the fight 
against malnutrition and deficiency diseases 
v/idespread in all countries, those in the van- 
guard of this research have been trying to find 
out what happens in the exceedingly mild 
forms of deficiency. Wilder from the Mayo 
Clinic has reported that in the early stages of 
vitamin deficiency the subject becomes de- 
pressed, irritable, quarrelsome, unco-operative 
and fearful. Such nervous conditions were 
associated with hormone metabolism and now 
we know that even dietary factors play a part 
in the mental make-up of man. As such it 
touches every living man, woman or child and 
shows the possibilities that lie ahead in the 
applied fieldt 
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THE AUTONOMIC NERVOUS SYSTEM AND THE HYPOTHALAMUS* 


D uring recent years much research has been 
carried out on the autonomic nervous sys- 
tem and an account of the various influences 
that this system exerts upon the body and on 
the numerous functions of the hypothalamus 
so far as they are connected with this system, 
is: very interesting. Prof. De, in his Presiden- 
tial Address, deals only with a few of the more 
important functions which are under the con- 
trol of the hypothalamus. He has traced the 
history of the development of the knowledge 
of the sympathetic nervous system as far back 
•as 1727, when du Petit first suggested the auto- 
nomy of the sympathetic nervous system. 
Jacque Benigne Winslow introduced the term 
“sympathetic” and the term “vegetative ner- 
vous system” was first used in 188/) by Marie 
Bichat. There has been some difference of 
opinion regarding the interdependence of these 
two systems. Towards the end of the last and 
the beginning of the present century new light 
has been thrown by the work of Langley and 
his school and the work of Gaskcll on the 
vegetative nervous system. Gaskcll demon- 
strated the connection of the sympathetic peri- 
pheral mechanism with the central appai*atus 
and with the nerve cells in the spinal cord 
and pons. The presence of synapses in the 
path of the fibres was first revealed by Lang- 
ley. Every fibre of the sympathetic system 
forms one synapse with a nerve cell at some 
point in its course and this is the only break 
in the continuity of the fibre. Each fibre path 
is composed of two sections — the prc-ganglio- 
nic and the post-ganglionic. The name /‘autono- 
mic nervous system” was given to this system 
by Langley who divided the whole system 
into tectal, bulbosacral, thoracio-lumbar and 
enteric. The tectal and the bulbosacral out- 
flows were grouped by him as “parasympathe- 
tic” and thoracico-lumbar as “sympathetic”. 
Langley noted the antagonism between the 
sympathetic and the parasympathetic systems. 
The sympathetic system is catabolic and 
the parasympathetic system is anabolic. A 
delicately balanced co-ordination of the sym- 
pathetic and the parasympathotic activities is 
required to maintain the uniformity of the 
conditions of the body. 

Prof. De then proceeds to discuss the various 
theories of transmission of nerve impulse. 
With the progress of work along these lines, 
the question of transmission of ncrYa impulse 
and of the liberation of the chemical traiis- 
mitter at synapses in the autonomic ganglia, 
and of the release of sympathin and acetyl- 
choline at the neuromuscular and neuro- 
glandular junctions, has attracted much atten- 
tion in recent years. A purely electrical theory 
cannot explain all the data satisfactoj’ily. The 
chemical theory like the electrical one has not 
received universal acceptance. Probably both 
the chemical and electrical factors arc con- 
cerned with the transmission in the synapses 
and neuromuscular and neuroglandular junc- 
tions and further work will bring the two 
views into harmony. 


* Summary of Presidential Address delivered by 
Dr. P. De, before the Section of Physiology, Indian 
Science Congress, Bangalore, 1946. 


Dealing with the autonomic nervous system, 
its centres in the brain stem and somatic res- 
ponse and the cortical control, Prof. De says 
that the evidence of ‘ control exercised by the 
cerebral cortex over the autonomic activities 
is fairly full and conclusive ; nevertheless, 
some workers have doubted the accuracy of 
these conclusions. The weight of evidence, 
however, from the numerous experimental in- 
vestigations and from clinical observations of 
various workers points to a localisation in the 
precentral cortex, more particularly in the 
areas 4 and 6 (Brodmann). Recently, much 
attention has been paid to the hypothalamic 
region of the brain and evidence has accumu- 
kitod to show that it plays an important part 
in some of the vital reactions of the body. 
It is now generally agreed that in the hypo- 
thalamus and in the other parts of the upper 
brain stem, there exists a number of nuclei — 
supra-optic, paraventricular, infundibular and 
mamillary — which govern to a great extent 
the reactions of the autonomic nervous sys- 
tem. Karplus and Kreidl (1-927) were the 
first workers to show that eJeclrical stimula- 
tion of the hypothalamus produced e.xcitation 
cd the sympathetic nervous system. Evi- 
dence of the presence of tbe parasympathe- 
tic centre in the hypothalamus was given 
by Cushing (1932). Heslop (1038) also estab- 
lished that the anterior part (^f the hypothala- 
mus is a parasympathetic and the posterior 
part a sympathetic centre. The importance of 
the hypothalamus in the regulation of body 
temperature is now unquestioned. From the 
experimental evidence, it is concluded that 
there are two distinct centres for the regulation 
of heat and cold. The centre for reactions to 
heat is situated in the anterior part of the 
1 hypothalamus. Lesions located iji the medial 
part of the hypothalamus in the region of the 
infundibulum have no effect on either centre. 
On the clinical side evidence is accumulating 
that tumours in the ncighbou»;hood of hypo- 
thalamus produce changes in the body tempe- 
rature. Since the mechanism of heat produc- 
tion is activated by the postcirior hypothala- 
mus, It stands to reason that it is governed by 
me adrcnergically (sympatheUc) innciwated 
structure coupled with the somatically con- 
trolled shivering reflex; on the other hand, the 
mechanism of heat loss is primarily governed 
by a cholinergic mechanism (parasynipalhe- 
tic). The function of maintaining body tem- 
perature is thus a highly integrated reaction 
involving both divisions of the autonomic sys- 
tem and also the important somatic reaction. 

Finally, the author deals with the part the 
hypothalamus plays on the control of blood- 
sugar. Borbeck (1940) showed that in cats, 
lesions in the hypothalamus predisposed to 
insulin shock and to serve hypoglycmmia. 
From this and various other facts it is reason- 
able to infer that the spinal sympathetic nuclei 
may bo capable of maintaining the blood-sugar 
level to some extent when their connections 
with the higher centre is severed, De investi- 
gated the role of general anoesthetics on 
the blood-sugar level on the spinal sympathe- 
tic nuclei when these nuclei are separated from’ 
higher centres. He could not find any signifi- 
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cant part being played by these nuclei in the 
production of hypoglycsemia. The numerous 
facts and observations of Bard (1928) and 
Foulton (1929) and Ingrahm (1929) led De to 
believe that all the general ancesthetics release 
the S3nmpathetic hypothalamic centre from the 
cortical control. The poorer the cortical dB- 
pression, the less the hypoglycsemia, and with 
the deepening of anaesthesia, as more and more 
of the cortical control was withdrawn, the 
greater and greater was the rise of blocd- 
sugar. 

From the foregoing statements, it is clear 
that the hypothalamus plays a very important 
part in the body and controls a large nunaber 
of body reactions. The results of observations 
on this subject, especially their association 
•with the automatic nervous system, though 
quite extensive, are still very incomplete and 
await further work. 

N. N. De. 


THE INSIDIOUS TYPE OF LEAD 
POISONING* 

TN his Presidential Address, Dr. Bagchi has 
presented some of tlje important features 
of his investigations on lead poisoning and its 
bearing on the post-war industrial reconstruc- 
tion. By the term lead poisoning or plumbism 
is meant that one has imbibed lead in quanti- 
ties larger than what is normally ingested 
with food and drink or inhaled with air or 
otherwise absorbed, and has been adversely 
affected or intoxicated by it Lead poisoning, 
like all other kinds of poisoning, may be acute 
or chjonic. Dr. Bagchi has discussed only the 
chronic form of lead poisoning, which is most- 
ly of occupational or industrial origin and to 
a less extent accidental. He then goes on to 
describe the toxicity of lead and lead com- 
pounds. Lead, in whatever foim it is intro- 
duced in the system, acts as a poison. Even 
metallic lead is a potent poison — ^the toxicity 
depending on the extent of its surface exposed 
to the tissues. The route by which lead is in- 
troduced into the system is also a determining 
factor in the causation of the toxic symptoms. 
It has been proved that lead is absorbed in 
larger quantity and much more quickly through 
the lungs than through the alimentary tract or 
the skin and that lead introduced into the 
system by inhalation is about 100 times more 
toxic than when it is swallowed. Discussing 
the insidious type of lead poisoning— its patho- 
logy and symptomatology — ^the speaker says 
that the classical type of lead poisoning or 
plumbism in which all the characteristic signs 
and symptoms described in the text-books 
develop, offers no difficulty in diagnosis. But 
quite a large niunber of people who happen 
to absorb only very small amounts of lead over 
a long time either from drinking water, cook- 
ing utensils, Vermillion or similar other sour- 
ces do not develop any of these symptoms and 
yet are known to suffer from plumbism. These 
cases have lately attracted the attention nf the 
workers in this line and have been proved by 
chemical and therapeutic tests to belong to the 


* Abstract of Presidential Address to the Section of 
Medical and Vetfrinary Science, delivered by Rai 
Bahadur K. N. Bagchi, before the 33rd Session of the 
Science Congress, Bangalore, 1946. 


insidious types of lead poisoning, which had 
hitherto escaped the notice of the clinicians. 

There are many difficulties that stand in the 
way of diagnosing cases of lead poisoning. In 
the diagnosis of plumbism, the history of expo- 
sure to lead is a very important factor. This 
guides the physicians in the right direction and 
the laboratory findings confirm his suspicion, 
while clinical features help him to clinch to 
his diagnosis. The laboratory^ tests include 
examination of urine and faeces by modern 
methods of chemical analysis and chemical 
examination of tissues, e.g,, liver, kidney, 
heart, lungs, intestine, spleen, cartilage, skin, 
brain and bone. Hair has been found to be a 
suitable material for the detection of abnormal 
lead absorption in the system. The chemical 
examination of blood does not help in any way 
in cases of insidious type of poisoning ; in 
chronic cases, even with well-developed symp- 
toms, the blood lead does not usually exceed 
the normal limits. Amongst other signs and 
symptoms may be mentioned blue line in the 
gums, and punctate basophilia, but unfortu- 
nately, both these are most unreliable and even 
when present they do not indicate lead intoxi- 
cation but only lead absorption, Wrist drop, 
arteriosclerosis, and vascular spasms may be 
found only among those who absorb lead in 
heavy doses ; rarely these are to be expected 
in insidious types. 

Before concluding Dr. Bagchi laid stress on 
the importance of lead poisoning, particularly 
of the insidious type and its implication. As 
it is mostly of industrial origin and as rapid 
industrialisation is expected early, he puts it 
forward as a plea for reorientation of the 
system of Public Health Administration and 
Medical Education in this countr 3 ^ Dr. Bagchi 
impressed on the importance and development 
of Industrial Hygiene and felt that the estab- 
lishment of a Central Research Institute for 
Industrial Hygiene, creation of an Industrial 
Health Research Board and raising the stand- 
ard of teaching in Medical and Public Health 
Sciences will be helpful in bringing about the 
solution of new problems of health and disease 
arising from the industrialisation of the coun- 
try and thus to protect and improve the health 
of the workers. 

N, N. De, 


DEVELOPMENT OF KIDNEY IN 
FISHES* 


’^HILE the kidney in all vertebrates is, more 
or less, derived from the same embryo- 
logical source, the precise mode of its develop- 
ment varies in different classes of vertebrates. 
The first developed part of the kidney which 
is functional in the larval life of frogs, bony 
fishes and some other fishes is very rudiment- 
ary amongst sharks. The larval kidney serves 
the larva for some time. But as development 
proceeds, the succeeding portions of kidney 
develop and this development takes place in 
two stages. The first stage represents the 
whole kidney in all fishes except sharks where 
the hinder elements alone function in the adult 
and in this respect the sharks resemble the 


* Abstract of Dr. Moghe’s Presidential Address' to 
the Section of Zoology and Entomology, Indian Science 
Congress, Bangalore, 1946. 
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higher vertebrates. Dr. ^ Moghc dealt with the the bony fishes is of the .same order as in 
development of kidney in ail groups of fishes other vertebrates. Another controversy empha- 
such as the sharks and fishes, ganoids and sised by Dr. Moghe relates to tlie larval kidney 

bony fishes. In the last group his own in- cf most fishes. Is the kidney duct formed 

vestigations point to a different mode of deve- first or the kidney tubule? In the opinion of 
lopment from the commonly accepted one some workers the duct is formed first and the 

found in the text-books. The accounts in text- anterior end of the duct difierentiates to 

books are based on the investigations of Felix form the kidney tubule; others consider that 
published in 1896 and 1902 and these place the the kidney tubule is formed first and its ter- 
bony fishes in a separate class from other minal end opens into the duct which is inde- 
fi.shes and vertebrates. Dr. Moghe, however, pendently formed. 

considers that the development of kidney in B. S. B. 

OBITUARY 


THE LATE MR. KAPILRAM H. VAKIL 
M.Sc. (Tech.), F.R.I.C., A.M.I.Chem.E. 

QN the 28th of January i.946, the death. 
^ occurred at Mithapur, of Mr. Kapilram 
H. Vakil, and with his passing away from our 
midst, scientific and industrial India lost one 
of her most eminent sons. Mr. Vakil was a 
self-made man. After graduating from the 
Elphinstone College, Bombay, he proceeded to 
England for further studies in technological 
subjects and very soon obtained the M.Sc. 
(Tech.) degree of the Manchester University 
as also several other diplomae in applied chem- 
istry. Mr. Vakil was very early recognised as 
an expert in oil and soap technology and was 
immediately absorbed by the Tatas. His pas- 
sion and desire to expand his k-iowlcdge to the 
benefit of the country soon ‘'ound Mr. Vakil 
conducting work on problems relating to salt 
and alkali industries. He was mainly instru- 
mental in setting up the huge alkali factory 
in Dharangadhara State as also the Tata 
Chemicals plant at Mithapur, the latter being 
the largest unit in India producing marine 
chemicals. To keep himself abrea.st of the 
terrific strides made in America and Europe, 
he visited these continents over a do^^en times 
and personally visited important works to get 
himself acquainted with the latest develop- 
ments in processes as also in machine design. 

On numerous occasions, Mr. Kapilram Vakil 
was approached both by Government and non- 
official bodies to preside at or to be a member 
of several committees. Important among these 
may be mentioned the Sub i nets Committee of 
the Indian National Congress, the Indian Mer- 
chants’ Chamber, the Technical Education Com- 
mittee (Government of Bombay), the Heavy 
Chemicals Committee (C.S.I.R.), the Electro- 
Chemicals Committee (C.S.I.R.), the Heavy 
Chemicals Panel (P. ^ D. Department of the 
Government of India), the Bombay Provincial 
Industries Chemical Sub-Comirdttee and the 
Provincial Industrial Research Committee. 
Mr. Vakil was a member of the Advisory Board 
which was set up to guide the recent Fertiliser 
Mission. He was also a member of the Ad- 
visory Board of the Royal Institute of Science, 
Bombay, and the Council of the Indian Insti- 
tute of Science, Bangalore. Mr. -Vakil’s diverse 
interests will become evident when it is men- 
tioned that he took an important part in the 
framing of the Santa Cruz (East.) Town Plan- 
ning Scheme. 

As the author of several important papers 
and books on technical subjects, Mr. Vakil’s 
name was a by-word with scientists and indus- 
trialists alike. Several of his industrial pro- 


cesses are patented and are in use even now 
in India as well as abroad. 

His devotion to science was to the very 
extrerne and he dedicated all his time, nay his 
very life, to the cause of the scientific and in- 
dustrial development of his country. It will be 
very difficult to fill the void created by his sad 
demise. May his soul rest in peace and may 
wc be given the sense of duty to keep on burn- 
ing the torch of enlightenment which he 
has lit ! Mata Prasad. 

PROF. JOHAN IVAR LIRO 

TJ OSTILITIES having been ended, news have 
begun to trickle down froni Europe about 
the happenings during the past six years. Sad 
news has reached us that Prof. Johan Ivar 
Liro has been lost to Mycological Science by 
his sudden death on September 16, 1943, at 
the age of 71.^ Known to most of the earlier 
mycologists by his former name, Lindroth, 
Prof. Liro was the Professor of Plant Biology 
and Plant Pathology at the University of Hel- 
sinki, Finland. He occupied many important 
posts including the Directorship of the Univer- 
sity of Turku in 1922. 

Few persons were endowed with such keen 
intellect and insight in the study of smuts as 
late Prof. Liro. In addition to his numerous 
papers on the smuts of the world, his two 
comprehensive works, Die Ustilagineen Fimi-- 
lands, Parts I & II, would remain for many 
years to come, the most authoritative treatise 
ever written on the subject. His clear and 
analytical way of judging scientific matters 
often made him appear to err against the world 
though right to himself. His treatment of the 
genus Urocystis as a synonym of Tuburcinia 
aroused quite a sensation among the myco- 
logists. While most of the workers in the Euro- 
pean continent accepted the views put forward 
by Prof. Liro about the genus Tuburcinia, 
he was sharply criticised by the American 
and English schools who preferred to bring 
Article 4 of the International Rules of Bota- 
nical Nomenclature into force and thus 
conserve the name Urocystis. He made valu- 
able contributions to the study of rusts of Fin- 
land. In addition to these, he was deeply 
interested in entomology having made detailed 
studies in the gall mite genus Acarina. Two 
genera were named in his honour, Liroa, a 
genus of smuts, by Prof. R. Ciferri, and Lin- 
drothia (=Puccinia), a rust genus, by Dr. H. 
Sydow. M. J. Thihumalachar. 

1. E. Kitunen in Vlipam&s MaatalonsHeieeUinen 
Aikahauskirja, 1943, 15. 
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VARIATION OF THE APPARENT 
SHAPE OF THE SKY WITH INTENSITY 
OF ILLUMINATION 

Miller and NeubergerI have recently reported 
some measurements of the apparent shape of 
the sky under different meteorological condi- 
tions. Their observations are entirely confined 
to the day-time sky. The only available data 
relating to the shape of the^ niglit sky are from 
measurements made by Reimann- on different 
moon-lit and moonless night skies. Little effort 
has, however, been made so Ear to examine 
how the apparent shape of the sky varies with 
the intensity of illumination in the sky. In 
order to investigate this, it is essential that 
continuous observations should be made as the 
sun sets or rises, under clear weather condi- 
tions. The results obtained by the author 
under such conditions at Madras are described 
in this article. 


It is satisfactory, for all analytical purposes, 
to assume a circular profile for the meridional 
section of the sky. The angular elevation of 
the mid-point of the arc joining the horizon to 
the zenith, called the half-arc angle, is fairly 
sensitive to the variation of the sky shape. An 
accurately-calibrated angle-meter has been used 
to measure the angle. It is easily seen that 
if the sky is observed from a point O and the 
distances from O to the horizon and the zenith 
are respectively OH and OZ, the half-arc angle 
will then be larger, the higher the zenith or 
the less distant the apparent horizon. 

The results of the measurements on two 
different days of clear sky at the time of sun- 
set are given in Table I. Each of the values 
given in this table is the mean of 16 measure- 
ments made in four different directions and 
thus represents the mean sky shape at the 
time. The quantity p in this table is the ratio 
OH/OZ calculated from the average values of 
the half-arc angle. 


Table I 


Time of 
observation— > 

Minutes before sunset 

At sunset 

Minutes after sunset 

30 j 

20 

10 

10 

20 

30 

60 

28-12-'45 

- 

27 -S'" 

.. 

26*3° 

25-0'' 

24-9" 

25-0 ■ 

24*7 

18-l-’46 

27-4° 

26-8° 

26-3° 

25-9° 

24-8'" 

24-5'' 

24-7'’ 

24-7' 

P 

2 -67 

2-73 

2-54 

2-87 

3-02 

3-08 

3*0t 

1 

3-08 
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The author’s values for the half- arc angle for 
the day-time, moonless and full-moon skies are 
given in Table II. These are the arithmetical 
means of a number of observations made on 
different days of clear weather. The values 
arrived at by Reimann are also included in 
this table for comparison. 


Table II 


Kind of 
Sky’-> 

Day Sky 

Full- moon 
Sky 

Moonless 

Sky 

Author 

27*50 

f 

25*2° 

24-2'' 

Reimann 

1 22*4^ 

2C-60 

30-0° 


It is seen from Table I that the half-arc 
angle, which has a value of 27 '5" during day- 
time in clear weather, begins to decrease from 
about half an hour before sunset and continues 
to decrease thereafter (except for a slight rise 
between 20 and 30 minutes after sunset) until 
it attains a minimum value about an hour after 
sunset. The minimum value reached will lie 
between 24*2° and 25*2”, depending on the 
amount of moon-light illuminating the sky. 
The increase in the ratio OH/OZ shows that, 
with decreasing intensity of illumination, the 
horizon seems to drift farther and iho zenith 
to come lower. The tendency observed on both 
the days for the half-arc angle to rise slightly 
between 20 and 30 minutes after sunset may 
probably be ascribed to the after-glow follow- 
ing sunset. The observations of Reimann in 
Table II, which would indicate that the half- 
"arc angle should increase with decreasing in- 
tensity of illumination, arc not supported by 
the author’s results. 

It may be noted with interest from the above 
tables that the intensity of illumination in the 
sky about 8 minutes after sunset has the same 
influence on the apparent shape of the sky as 
the full-moon well above the horizon. 

Further work is in progress. 

The author wishes to thank Mr. B. N. Srocni- 
vasaiah, Meteorologist, St. Thomas Mount, 
Madras, for his kind interest and encourage- 
ment during the progress of this investigation. 
Meteorological Office, 

St. Thomas Mount P.O., 

Madras, D. Venkatkswara Rao. 

January 30, 1946. 


1. Miller, A., and Neuherger, If., Bulletin Amur. 
Met. Sor., 1945, 26 , 212-16, 2. Pernter, f., and 

Exner, F., Meteorologische Optik, 1922, 2nd Ifdn , 5-56. 


MAGMATIC WATER IN THE DECCAN 
TRAP (PLATEAU BASALTS), NEAR 
NAGPUR, CENTRAL PROVINCES 

The authors, while investigating the Deccan 
traps of the neighbourhood of Nagpur, 
visited the Boregaon quaiTv, about two 
furlongs in length and with a big face. 
It is situated a little north of the Nagpur- 
Kamleshwar Road past the milepost 3 mark- 
ed on map-sheet 55 01 4. On it, however. 


it is wrongly marked as manganese quarry. 
It is really a I'oad metal and building stone 
quarry in the Deccan trap. While breaking a 
specimen of the Deccan trap from the rock, 
the authors observed a very unusual and inter- 
esting phenomenon. As soon as the piece was 
detached, a small amount of water, which was 
enough to wet part of the rock splashed from 
inside. It was carefully examined whether it 
could be meteoric water and whether any rain 
or surface water could have percolated or 
.soaked into the rock by any means. The rock 
is igneous and impervious to water and no 
percolation or soaking was possible. The 
extensive quarry was perfectly dry and not a 
drop of water was seen issuing from even well- 
marked joints. The original location of this 
rock was right into the interior and was 
exposed after considerable vertical and lateral 
blasting. On further cxaminatioji it was found 
that this water issued from a ve.siclci right in- 
side the rock which was almost at the base of 
the quai'ry. It was an astonisiiing experience 
and the authors started investigating the occur- 
rence of such water. Evidently, the steam, 
ie., water above critical temperature, inside 
the vesicle being I'ight into the interior of the 
flow, could not escape and had congealed into 
v^ater on the lowering of temperature or the 
cooling of the rock. It may be nott'd that Dr. 
(now Sir) L. L. Fermor ha.s recorded a similar 
occurrence of water while br calving a block of 
Bhusawal cores in an attempt to collect chloro- 
phmito.'^ As this happens to be thi .2 second 
observation of this peculiar fuid rare occur- 
rence of water in the Dcccan tro}) it has. been 
deemed advisable to place it on record. 

Unfortunately, the volume of water being 
small and the authors being unaware of its 
concealed existence, it was splashed. The 
association of steam with volcanic plnmomena 
is familiar but its actual condensation into 
water and its having remainf'd trapped in a 
vesicle since the close of the Mesozoic era for 
about forty million years is a phenoinc‘nf)n not 
commonly recorded in geological literature. 

From the study of rocks and other experi- 
ments, the hydrous charaettu' oC the natural 
magma has been concluded but here is deflnite 
evidence about its free occurrvniee in the rock 
itself which should put any doubt whatsoever, 
at rest. Thus the magma of the Decc‘an trap 
(plateau basalts), which is belicwed to be the 
primary basaltic magma, was definihfly hy- 
drous. Under the microscope some rock-form- 
ing minerals like quartz, topaz, (‘to., reveal 
the occurrence of water, particularly under 
high power, but the evidence in question pre- 
sents an indubitable and de/lnile megaseoi)ic 
evidence. 

The occurrence of water in the magma is 
known to lower the viscosity or incrc‘asc' the 
fluidity of the magma. It is actually known 
that some of the flows of this kwa have travel- 
led sixty miles or even more. Tluni as con- 
trasted to pyrogenctic minerals, there is the 
formation of hydatogcnotic mitu-rals, i.c., 
those which crystallise in the pres(-nce of water. 
There occur a host of the latter minerals in 
the Dcccan trap. 

The mineral and chemical composition of the 
Deccan trap, which has yielded this free water^ 
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is described briefly below. The rock is almost 
black or greyish-black in colour. It may be 
compact but vesicular and. amygdaloidal varie- 
ties are common. A vesicle may attain the 
maximum size of one to two cm. in diameter. 
The various flows reveal a variation in texture. 
Under the microscope the rock resolves itself 
into a palagonite-bearing dolerite v/ith a sub- 
ophitic texture. It is composed of labradorite, 
augite, magnetite with interssrtal primary 
glass. Palagonite has both brownish and green- 
ish colour. The primary glass is usual- 
ly of pink colour but it also occurs in 
irregular patches of green colour. Microlites 
and small crystals of felspar, magnetite an4 
augite occur as inclusions in , primary glass. 
There is evidence to show that augite, felspar 
and magnatite along with glass have crystallis- 
ed simultaneously. Chlorophseite is also present 
in small amounts showing clear fibrous struc- 
ture. In a few cases augite is seeh altering 
to brown palagonite in successive stages. In 
some rocks orthoclase occurs in very small 
amounts and primary glass may be almost 
absent. A little apatite is also present as an 
accessary. . 

Both the amygdaloidal and compact varieties 
of the Deccan trap from this locality were 
analysed by Mr. B. N. Chaturvedi. 



I 

II 

Si 02 

48-08 

46-85 

AI 2 O 3 

13-85 1 

13-28 

FejOa 

5-50 

7-52 

FeO 

10-20 

6-70 

MgO . 

4-00 

6-55 

CaO 

10-70 

11-96 

NaaO 

2-71 

2-85 

K 2 O 

1-08 

1-21 

H 2 O+ 

1-10 

1-02 

U 2 O- 

0-56 

0-42 

TiOg 

2-80 

• 2-60 


100-58 

100-96 


(1) Amygdaloidal dolerite frorn Boregaon 

quarry, near Nagpur. 

(2) Compact dolerite from Boregaon 

quarry, near Nagpur. 

These analyses contain 1*10 and 1*02 per 
cent, of combined water apart from the free 
water mentioned above. The average percen- 
tage of combined water of 11 analyses of these 
basalts by H. S. Washington is 1*70, while the 
maximum represents 3*2 in a basalt from the 
Kurli Hill, Baroda State. 

H. L. Chhibber, 

B. N. Chaturvedi, 

Benares Hindu University, 

November 10, 1945. 


1. 7?^^. O. S, /., 1920, 58, 128. 


DECOLORISATION OF NICOTINIC 
ACID EXTRACTS 

Acid hydrolysates from plant products and 
animal tissues being deeply coloured have to be 
decolorised before treating with the cyanogen 
bromide-aniline hydrochloride reagent for the’ 
colorimetric estimation of niacin. Most of the 
suggestions for decolorising these extracts are 
unsatisfactory. With charcoal, fuller’s earth, 
permutit, etc., a fairly high percentage of 
niacin is found to be adsorbed, while with 
Pb-acetate and HgCNOq)^, there was inter- 
ference of the anions with colour develop- 
ment. 

According to the recent method of Friede- 
mann and Barborka,*"^ the decolorisation is 
brought about by Zn(OH)o precipitated within 
the solution by NaOH. Significant features of 
this method are that (i) pH of the solution is 
adjusted to 6-7 — a condition pre-requisite to 
the treatment with the reagent, (ii) ionic 
interference is not likely since the Zn(OH) 5 , 
is very little soluble at pH 6-7 and (Hi) zinc 
hydroxide does not adsorb nicotinic acid. 

Using this method, we succeeded in decolor- 
ising to a great extent the acid hydrolysates 
from cereals. However, on subs:quent treat- 
ment' with the reagent we found that the solu- 
tions developed a reddish tinge which inter- 
fered with the colour matching. The intensity 
of the colour varied with different cereals ; 
e.g., with wheat (Triticum vulgar e) it was 
cobalt red and with ragi (Elemive coracana) 
it was slightly reddish. 

Attempts were then made to selectively 
remove this red colour with solvents like chlo- 
roform, ether and petrol- ether without affect- 
ing the yellow colour due to niacin. Ether 
and petrol-ether removed completely the red 
colour leaving the aqueous layer characteristi- 
cally yellow (due to niacin). Chloroform was 
found to remove, in addition, a fair proportion 
of the niacin colour. Ether was found to be 
more suitable inasmuch as the aqueous layer 
shaken with it showed no tendency to emulsify 
as was the case with petrol-ether. 

To determine if ether had any effect on the 
yellow compound of niacin, test solutions con- 
taining a known amount of niacin were, after 
the addition of cyanogen bromide and aniline 
hydrochloride, shaken with an equal volume of 
ether for two to three minutes. The colours 
were then compared on Pfaitz-Bauer fluoro- 
photometer, with those of the corresponding 
controls without treatment with ether. The 
results are shown below: — 

Niacin in 


Test solution No. 

Treated with ether 

Untreated with 
ether 

1 

4-00 

4-00 

2 

3-50 

3-00 

3 

4-50 

4-50 

4 

4-75 

4-50 

5 

4-00 

4-50 

Mean I 

4-15 

4-10 
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Ether does not remove the characteristic 
yellow colour due to niacin. 

R. G. Chitre. 
Lf. B. Desai. 

I.R.F.A. Nutrition Research Unit, 

Seth G. S. Medical College, 

Parel, Bombay (12), 

January 8, 1946. 


1. Giri, K. V., ant Naganna, B., Ind.Jour, Med. 
Res.^ 1941, 29, 585. 2. Bandier, E., and Hald, J., 

Biochem, 19:?9, 33, 264. 3. Friedemann, T. E.. and 

Barborka, C. L., /. Biol CJiim., 1941, 138, 785. 


CHEMICAL COMPOSITION AND 
PHYSICAL CHARACTERISTICS OF 
SOME natural fats AND OILS 

The recent contribution by Achaya and 
Banerjeei makes it desirable that we should 
announce the line of work on which we have 
been engaged for some time and to summarise 
the theoretical basis of our work. Natural 
glycerides, as products of a series of complex 
metabolic processes, • need not be expected to 
conform to the exact demands of any numeri- 
cal formula. Nevertheless, a critical study of 
published data reveals regularities too pro- 
nounced to be accidental. 

Two physical determinations usually carried 
out on fats and oils are the melting points and 
titre values. A little reflection would show 
that both these are functions of the acid con- 
tent — ^the higher the saturated acid content the 
higher the two values. As far as we are aware 
no one seems to have tried to work out any 
relation between these values and the actual 
and potential trisaturated glyceride content 
(the potential value being calculated from the 
saturated acid content). Let us take the case 
of coconut oil. The m.p, and titre as given 
in literature- are 23 to 26 and 20 to 23 res- 
pectively (variation due to different samples). 
The molecular percentages of saturated acids^ 
are, for two samples, 93-9 and 92-9 respective- 
ly. The cube of these concentrations expressed 
in percentages are 82-8 and 80*3 as against 
the experimental values (for fully saturated 
glycerides) 86 and 84 respectively. The differ- 
ence between the experimental values and the 
“cube- value” is, approximately, 3. In this case 
the experimental value is higher than the cube- 
value, and fats and oils showing this charac- 
teristic we propose to call “Positive Fats”. Fats 
of the palmae and internal depot as well as 
milk fats of the higher animals belong to this 
class. Under “Negative Fats” are included 
vegetable glycerides which do not contain any 
appreciable amounts of acids lower than myri- 
stic, external fats of higher land animals as 
well as fats of the lower animals. Borneo tal- 
low is an example of a negative fat. Its m.p. 
and titre values are 31 and 51 respectively. 
The molecular percentage of saturated acids 
are 62-9 and 62-8 (the cube-value being 24*9 
and 24-8) as against the molecular percentage 
content experimental of trisaturated glyceride: 
5*1 and 4-5. The difference in both v.alues is 
20 and the titre value being higher . than the 


The negative fats have a peculiarity of their 
own. The observed constancy of difference 
noted is a function of the unsaturated acid 
content also. Available data reveals that the 
constancy of difference is maintained till the 
molecular concentration of the unsaturated 
acids reaches 48 per cent. From 48 to 62 the 
difference between the experimental values for 
fully saturated triglyceride and the cube-value 
is half the difference between the titre and 
m.p. From 62 to 68 the value becomes a 
quarter and from 68 to 71 it is one-eighth. 
The last case requires further scrutiny before 
being accepted with confidence. Another 
interesting fact about negative fats is also 
worth recording and may be illustrated by an 
example: — 

Let the unsaturated and saturated acid con- 
tent be 48 per cent, and 52 per cent. Then the 
cube-value (saturated acid) is 14, a figure 
identical with the value by which the nega- 
tive fats falling under the second category (48 
to 62) differ. The corresponding figures for 
the second and third cases are 5-5 and 3-5 res- 
pectively. 

What the exact interpretation of the above 
we are not in a position to say but we hope 
that the work engaging our attention would 
help in this direction. 

A. R. SUKUMARAN KARTHA. 

K. N. Menon. 

Maharaja's College, 

Ernakulam, 

January 30, 1946. 


1. Achaya and Banerjee, Curr. Sci,. 1946, 15, 23. 
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etituti&ji of A'atura I Fats. 


TAMARIND SEED “ PECTIN ” 

Our earlier observation, i that the alcohol pre- 
cipitate from an aqueous extract of tamarind 
seed kernel- differs fundamentally from fruit 
pectins, in spite of its forming a well-set jelly 
in presence of appropriate amounts of sugar 
and acid, has since been confirmed by other 
workers.3.*i The evidence in 3*egard to the 
identity of the sugars obtained is, however, 
conflicting. This communication records the 
results of our further studies on the chemical 
nature of this polysaccharide fraction. 

A comparative study of different methods of 
purification of the alcohol precipitate- showed 
that the most convenient ’ method for the remo- 
val of proteins was the one already described.^ 
The alternative method of Ghose and Krishna^ 
was not quite satisfactory as, by this proce- 
dure, extraction was incomplete and the pro- 
teins were only partially removed while, re- 
generation of the substance after precipitation 
as copper salt yielded a discoloured product. 

The purified tamarind seed preparation,^ 
unlike fruit pectins, does not reduce FehJing’s 
solution except when hydrolysed with acids. 
Using different concentrations of acid and vary- 
ing periods of hydrolysis, it was observed that 
the maximum liberation of reducing sugars 
resulted on hydrolysis with 3 per cent, sul- 
phuric acid for 8 hours. Expressed as glucose, 
this amounted to 41*5 per cent, of the weight 
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of the substance, suggesting considerable de- 
struction of sugars during hydrolysis=“ although 
a value as high as 83 per cent, has been 
reported under similar conditions;-^ that de- 
struction of sugars could happen was, how- 
ever, shown conclusively using mixtures of 
known amounts of different hexoses and pento- 
ses. Taka-diastase, 0-1 per cent., while with- 
out action on fruit pectins, hydrolyses the 
product from tamarind seed meal giving 30 per 
cent, reducing sugars after 48 hours incubation 
at room temperature. The only sugars that 
could be identified in these hydrolysates were 
xylose, galactose and glucose. Fi'om the yields 
of furfural on distillation with 12 per cent, 
hydrochloric acid^ and of mucic and saccharic 
acids on oxidation with nitric acid of specific 
gravity 1*15,'^ the percentages of these sugars 
were calculated as 28-42, 16*19 and 55-36 res- 
pectively, corresponding, approximately, to a 
molecular proportion of 2:1:3. It cannot be 
stated at present whether the gluco-galacto- 
xylan has a rings or a chain struct ure.^> No 
methyl ester groups could be estimated using 
any of the improved methods while the uro- 
nic acid residues^ ^ amounted only to 3*44 per 
cent. 

These observations on the nature of the pro- 
ducts of oxidation and hydrolysis are in gen- 
eral agreement with those of Ghose and 
Krishna'^ and do not support the claims made 
by Damodaran and Rangachari,^^ particularly 
regarding the presence of arabinose among the 
products of hydrolysis. The discrepancy is 
explained by the latter authors as “un- 
important”i2 and as due to the inhomogeneous 
nature of the preparation. While, as already 
reported, we have succeeded in obtaining a 
preparation of fairly constant composition to 
which the foregoing studies were confined, we 
feel that conditions of extraction and precipi- 
tation can only alter the proportion but not 
the nature of the existing constituents in the 
polysaccharide fraction.i3.i4 

Other observations of interest are sum- 
marised here. The purified preparation of 
the tamarind seed meal is dextro-rotatory. 
The acid number is lowi but treatment with 
decinormal alkali for varying periods of time 
is followed by increased use of the latter as 
shown by back titration with standard acid ; 
the acid value at the end of 48 hours increas- 
ing to over 500- milli-equivalents per cent, of 
carboxyl group (over 20 times the original). 
Similar behaviour is shown by fruit pectins as 
well as other gums and mucilages where this, 
phenomenon could be explained as due to de- 
esterification and liberation of acids.i^ With 
tamarind seed preparation, however, the fact 
that the gel-forming constituent can be re- 
covered even after boiling with excess of deci- 
normal alkali,! precludes the possibility of any 
alteration or splitting of the polysaccharide. 
Further work is obviously needed to throw 
more light on this phenomenon. 

The only property which tamarind seed 
preparation shares with fruit pectins would 
thus appear to be in its formation of sucrose- 
acid jellies. Even here, it has been observed 
that the jellies, imder all conditions, are tough- 


er in consistency than those obtained from 
fruit pectins. A study of sugar-acid jellies 
with tamarind seed preparation using an ap- 
paratus similar to the pectinomecer of Luers 
and Lochmiilleri^ showed that they had great- 
er gel strengths than the corresponding jellies 
of fruit pectins and that gel strength was quite 
unrelated to associated proteins in impure 
preparations,- there being a steady increase 
following their removal. 

Further details will be published elsewhere. 

G. R. SavuR. 

A. Sreenivasan. 

Foods and Drugs Section, 

Dept, of Chemical Technology, 

University of Bombay, 

Bombay 19, 

February 5, 1946. 
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CHEMOTHERAPY OF SOME ACRIDINE 
DERIVATIVES IN FOWL MALARIA 

The best method of combating malaria is to 
prevent infection by suitable anti-mosquito 
measures, but these can be carried out by rela- 
tively- rich and well organised communities. 
While the cinchona alkaloids are still the most 
widely used antimalarial drugs, cinchonine is 
less effective than quinine against malaria,! 
by virtue of the former’s undue toxicity to 
heart, lower partition coefficient, and inability 
to prevent the emigration of leucocytes. Fol- 
lowing the elucidation of the general formula 
of the cinchona alkaloids,^’ the seat of the anti- 
malarial activity in the quinine was attributed 
to the quinoline part of the molecule. This 
suggestion led to the synthesis of a number 
of substituted quinoline derivatives containing 
8 or 4-alkylamino side-chains v/ith or without 
a secondary alcohol, 3 of which plasmoquine 
proved to be powerful synthetic antimalarial. 
The success which was met with in the use of 
acridine derivatives as antisept Ics*'*!^^ led to the 
search for antimalarials in the acridine ring 
system. In 1930 Mauss and Mietzch reported 
the synthesis of the dihydrochloride of 2-me- 
thoxy-6-chloro - 9 - ( 8- diethylamino -a- methyl bu- 
tyl amino) acridine called atebrlne. Atebrine 
is reputed to be less toxic than plasmoquine and 
compares favourably with quinine in destroy- 
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ing the parasites in the blood by acting on 
the trophozoites of all the three types of the 
parasites. 2 , 1 3 Though the synthesis of ate- 
brin has stimulated the search for new syn- 
thetic antimalarials,^^^^®>^®>^^»^^ the drug treat- 
ment of malaria has been shown to be in- 
effective even under optimum conditions, 
owing to two fundamental disadvantages in- 
herent in the drugs now in use. First, these 
drugs do not destroy all the parasites in the 
human host and thus prevent the possibility of 
a relapse and’ consequently a constantly in- 
creasing carrier -reservoir accumulates tending 
to the spread of malaria. Secondly, these 
drugs have no action on the sporozoite stage 
of the parasite and hence cannot prevent the 
development of clinical malaria following the 
bite of an infected mosquito. Search for 
synthetic antimalarial drugs must take cogni- 
sance of these inherent defects. 

In this communication, the results of our 
investigation of the antimalarial properties of 
products analogous to atebrin, obtained by 
introducing carbamido, semioarbazido, thio- 
carbamido, thiosemicarbazido and also their 
corresponding alkyl substituted derivatives in 
the usual atebrin nucleus, have been recorded. 
The alkyl substituent as in the case of atebrin 
was ‘d-diethyl-amino-a-methyl-butyi’ group. A 
number of compounds were obtained and their 
efficacy in fowl malaria was tested; the results 
are given in Table I. 

Experimental 

English fowls, of an average weight of 350- 
400 gm., were inoculated with intramuscular 
injections of 0*5 c.c. of citrated blood from 
fowls infected with P. gallinaceuvi. One group 
was treated with the compounds to be tested 
and a second group with mepacrine hydro- 
chloride, while a third batch was kept as con- 
trol. In the freshly inoculated fowls the para- 
sites usually appeared on the .seventh day 
after inoculation and the infection was con- 
sidered to be very heavy on the ninth day. 
Both mepacrine hydrochloride and the sub- 
stance to be tested were given in doses of 
1 mg. per 20 gm. body-weight, intramuscu- 
larly on the day following the appearance of 
the parasites in the blood, when the infection 
was considered to be moderate. The injections 
were continued for three successive days, and 
the blood slides were examined every day and 
also for several days after the last injection. 
The antimalarial properties of the substances 
were judged by their effects on the rate of 
disappearance of the parasite from the blood 
and also by the morphological characteristics 
of the parasite. A curative result was recorded 
when parasites could not be delected on thin 
films after repeated examination for several 
days following the day of disappearance. The 
results are tabulated below (see table). 

From an analysis of the table it can be seen 
that out of the six compounds tested, only two 
are active against P. gallinaceum — 2-chloro-7- 
methoxy-5 -carbamido and 2-'Chloro-7-methoxy- 
5-thiocarbamido acridine — and the results com- 
pare very favourably with mepacrine hydro- 
chloride. One of the fowls treated with the 
compound (1) showed slight relapse after 12 
days, but it was only transient and the para- 
sites disappeared from the blood on the next 


day, and could not be detected for a period of 
one month. In the case of compound 2, two 
similar cases of relapse of a transient nature 
Table I 


Name of the compounds 

Activity against 
fowl malaria 

1 . 2-chl oro-7-m eth o.x y-5-ca rbamid o 


acridine 

+ 

2. 2-chloro-7-methoxy-5-thiocarba“ 


mido acridine 

+ 

3 . 2-chl or c-7-m eth oxy-5-s emi carba- 


zido acridine 

— 

4 . 2-ch 1 oro-7-met h oxy-5-t h i os em i - 


carbazido acridine 

— 

5. 2-chloro-7-methoxy-5-(8-diethyl- 


amino-a-methyl) -butyl semi- 


carbazido acridine 

— 

6. 2-ch 1 oro-7-m eth oxy-5- ( g-d i e t hy 1 - 


amino-a-methyl)-butyl thio- 


semicarbazido acridine 



v/ere noted. With the fowls treated with mepa- 
crine one case of relapse was noted. All the 
untreated fowls kept as control died ten days 
after inoculation as a result of heavy infection. 

It is interesting to note that introducing 
carbamido and thiocarbamido substituent in 
the usual atebrin nucleus does retain the anti- 
malarial property of the resultant compounds, 
.so far as fowl malaria is concerned. 

Further study in detail is in progress. 

Our thanks are due to Dr. K. P. Menon for 
his kind interest and help during this investi- 
gation, to the authorities of the King Institute 
of Preventive Medicine, Guindy, for supplying 
strains of P. galliniceum, and to Prof. P. C. 
Guha and Mr. S. P. Mukerjee of the Organic 
Chemistry Laboratory, Indian Institute of 
Science, Bangalore, for supplying the various 
compounds studied. 

B. K. Bhattacharya. 

S. Natarajan. 

N. N. De. 

Pharmacological Unit, 

Indian Institute of Science, 

Bangalore, 

January 22, 1946. 
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EFFECT OF QUALITY OF STARCH ON 
DRY-CELL PERFORMANCE 

Starch, agar-agar and dextrin are used in 
dry-cell manufacture to render the electrolyte 
unspillable ; starch is the most widely used. 
Experiments carried out in a dry cell manu- 
facturing concern at Bombay making use of 
locally available starch, revealed that the cell 
performance was not up to the standard speci- 
fications. Therefore, attempts were made to 
find whether any improvement in the quality 
of starch would show betterment in the per- 
formance of dry-cells produced. 

The starch obtained from the market was 
found to contain about 16 per cent, non- 
starchy matter. After purification the starch 
(containing 0*5 per cent, impurities) was em- 
ployed in making dry-cells. 


Starch 

sample 

Initial 

voltage 

'Centinuous burning hours 
Amps. voltage drops to 0*6) 

1. Un puri- 




fied 

1*55 

5-2 

6 hrs, 30 mts. 

2. Purified 

1-55 

6-5 

9 hrs. 45 mts 


Improvement in the cell performance is 
(see Table) brought about by using purified 
starch which probably possesses better gelati- 
nising properties. This is in conformity with 
a previous observation^ that starch is better 
than flour for the manufacture of dry-cells. 

Department of Technology, 

Andhra University, 

Guntur, D. Venkateswarlu. 

February 11, 1946. 


1. Joglekar, Subba Rami ah and Verman, Indian 
Industrial Research Bulletin^ No. 23, p. 17, 


COMPLEX COMPOUNDS OF MERCURIC 
CHLORIDE 

Mr. A. K. Dey has published a note in Current 
Science (January 1946, p. 24) on “Chloro- 
mercuric acids”, wherein it is stated that he 
has obtained evidence from conductivity data 
for the existence of (1) HHgCl^, (2) H 9 HgCl 4 
and (3) HgCL;. and also for the correspond- 
ing potassium salts. 

It happens that a paraDel investigation is 
being carried out here on the complex com- 
pounds of HgCl.^, where conductivity is one of. 
the properties studied and the preliminary re-* 
suits were communicated to the Indian Science 
Congress (paper 12, p. 118, Abstracts, 1945; 
and paper 66, p. 18. Abstracts, 1946). I have, 
reported the existence of three compounds of 
the formulae. 

(a) 2KCl.HgCl9, (b) KCl.HgCL, (c) KCl. 
2HgC1.9. The possibility of other complex com- 
pounds is under investigation. Compounds (a) 
and (b) correspond to (2) and (1) of Dey. In 
my case the evidence for the existence of the 
compound KG 1 . 2 HgCl 9 i is unmist^able, 


Current 
Science 

Further, according to Mr. Day, 'The mixture 
was more conducting than either constituent 
and the conductivity values w’-ere even greater 
than the sum of the conductivities of the con- 
stituents”. My observation is just the reverse. 
Starting with a solution of KCl of fixed con- 
centration increasing quantities of PIgCL> were 
added. It was found that the original conduc- 
tivity of KCl decreased and the plot was not 
regular, but gave kinks with abnormal decrease 
cf conductivity at concentrations corresponding 
to the compounds listed. 

Another observation was that the cell con- 
stant of the conductivity cell (with platinum 
electrodes) always decreased appreciably when 
the cell had been in use for some time with 
solutions containing HgClo. 

Details will be published later. 

Department of Chemistry, 

The University, 

Lucknow, L. N. Srivastava. 

February 5, 1946. 


FURTHER NOTE ON AN IMPROVED 

METHOD OF LOCATING TANNINS 
IN PLANT SECTIONS 

Since the publication of the note entitled *‘An 
improved method of locating tannins in plant 
sections” in Current ScienceJ further work 
has successfully removed certain shortcomings, 
inherent in the former method. This has been 
made possible by the use of the new prepara- 
tion of one of the reagents, i.e., solution A ac- 
cording to Snell and Snell.- The original pre- 
paration involves large quantities of chemicals 
which are wasted because the preparation 
deteriorates on storage and a few -drops of the 
reagent are only needed for staining a dozen 
or more sections at a time. Snell’s method has, 
therefore, been modified and is described 
below. 

Preparation of the Reagent 

Solution A. — 2.25 gms. of phosphotungstic 
acid, 0*5 gm. of phosphomolybdic acid and ^ 
2 c.c. of syrupy phosphoric acid are taken in * 
a 200 c.c. conical flask to which are then added 
20 c.c. of distilled water. The mixture is then 
boiled over a water-bath under reflux for two 
hours, allowed to cool. 4 gms. of lithium sul- 
phate splution, one drop of bromine and 2 c.c. 
of concentrated hydrochloric acid are added to 
the mixture which is then boiled for 20 minutes 
without any condenser and allowed to cool. 
The mixture is then diluted to 50 c.c. instead 
of 25 c.c. as in the previous preparation.^ The 
mixture can as well be diluted to 100 c.c. ‘and 
this solution is also good enough for staining 
plant sections in the majority of the cases but 
in the case of plant materials extremely low 
in tannin content, the staining is not so pro- 
minent in contrast as with the stronger solu- 
tions. 

Lithium carbonate can alternatively be used 
in place of the sulphate in which case more 
of the concentrated hydrochloric acid has to 
be added in order to decompose all the solid 
carbonate. All other operations are just 
same as above, 
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The preparations are yellow in colour and 
free from any green tinge which is indicative 
of the presence of reduction products. The re- 
agent must be preserved in amber coloured 
bottles, wrapped in black paper and well pro- 
tected against dust as organic materials tend 
to reduce the strength rapidly. 

Procedure 

Procedure is the same as in After pass- 
ing the stained sections throiigh the various 
grades of alcohol they are cleared either in 
xylol or clove oil and then mounted in balsam 
if permanent sections are necessary. 

It has been observed that in the winter sea- 
son the use of a still lower grade of alcohol as 
20 per cent, may be found necessary in order 
to effect a better clarification of the plant 
sections. 

This method can most profitably be u.tilised 
in quickly identifying the presence or absence 
cf tannins in the various plants or plant parts 
by staining their sections with solution A and 
neutralising with solution B and immediately 
examining them under a microscoipe without 
trying to prepare any permanent slides at all. 
The portions of the plant sections containing 
more or less tannin accumulations are stained 
deep or light steel blue which can be seen at 
a glance under a microscope. 

Advantages of the New Preparation 

The few advantages of this new preparation 
are as follows: — 

Firstly, the preparation of the reagent (i.e., 
solution A) is highly economical as it entails 
the barest minimum quantities of the chemicals 
for the purpose; secondly, in order to get 
equally good effects, half the volume of the 
reagent is only necessary than the former pre- 
paration; thirdly, no cloudy- white precipitate 
is formed even if an excess of the reagent is 
by chance added and fourthly, there is no 
immediate hurry, as in the former method, in 
passing the stained plant sections through the 
various grades of alcohol for washing them. 

A list of the new plant materials wherein the 
presence of tannins has been demonstrated by 
this preparation, is -given below: — 

Twigs. — ^gle marmelos, Artocarpus inxegri- 
jolia. Citrus decumana, Crotalaria sp. (Atoshi), 
Duranta Plumieri, F. bengalensis, F. religiosa, 
Eugenia jambolana, Glycosmis pentaphyXla, 
H. sabdariffa var. altissima (red and white), 
Nephelium Litchii, Psidium Guava. Spondias 
Mangifera, Zizyphus jujuba. 

Jute Agricultural Research 

Laboratories, Dacca, A. C. Bose. 

Indian Central Jute Committee, 

July 27, 1945: 


1. Bose, .A- C., Current Science., 1943, 12, 327. 

2. Snell, F. D., and Snell, C, T., Colorimetric Methods of 
AnalysiSjZ, Second printing. New York, p. 351. 


HAIR BALL IN THE STOMACH OF 
A CALF 

‘Pica’ or perversion of appetite is known in 
various animals including man. Habit of eat- 
ing materials, which are not normally includ- 
ed in the diet of the species sometimes arises 
put of physiological needs. C$ittle, fed with 


diet poor in calcium, may take to bone eating. 
Wool eating in sheep and hair licking in calves 
may be due to parasitic infection of skin or 
may be due to parasitic infection of skin 
or may be a simple perversion of habit. This 
habit frequently gives rise to hair balls in the 
-stomach resulting in disturbances of digestion 
with ultimate minor or grave consequences. 
Death due to obstruction of alimentary canal 
is not rare. 

In this laboratory, recently, a hair ball was 
found in the stomach of a male calf of four 
months age. It was a globular clastic solid 
mass closely resembling an ordinary tennis ball 
in shape, colour and external appearance. 
Only the size was just a bit larger. On break- 
ing in two equal halves the ball was found to 
consist almost solely ’of large number of dark 
black hairs interwoven very closely with prac- 
tically no cementing material. Beneath the 
outermost thin layer of muddy white colour, 
another concentric layer of dark black liairs 
was clearly distinguishable; this second layer 
was about half centimetre in thickness. In- 
side this layer the arrangement was that of 
a closely packed irregular lump. The indivi- 
dual hairs were long. The uniform cclour, 
thickness, shape and size of the hairs suggested 
that they were devoured from the same source. 
The calf itself was completely white. So the 
hairs must have been obtained from some other 
animal, very likely its mother. 

The calf was well nourished and as far as 
could be gathered in spite of its size, the ball 
produced no symptoms in the animal. 

The diameter of the bail was 4 inches; 
weight was about 50 grams. The length of 
individual hair varied from 1 to 1-5 cm. 

Bengal Immunity Laboratory, 

Calcutta, Diptish Chakraborty. 

January 27, 1946. 


FLUORIDE INTOXICATION AN.®MIA 
IN CATTLE 

An.®mia has been recognised as one of the 
clinical features of fluoride intoxication in ani- 
mals and man. Several workers — ^Valjavec'"* 
(1813); Leake and Ritchie^ (1926); Slags- 
vold^ (1924); Roholm^ (1937) — have studied 
the effect of fluoride salts on the blood-picture 
of animals ; from the standpoint of clinical 
haematology, the available data do not clearly 
indicate the type of anaemia present. In none 
cf these publications, moreover, has any refer- 
ence been made to the possible correlation of 
blood changes to pathological processes else- 
where in the body. Thus the exact patho- 
genesis of anaemia induced by fluoride intoxi- 
cation has escaped the attention of previous 
workers.” The present note contains observa- 
tions on these aspects arising from our studies 
on the pathology of experimental fluorosis in 
cattle. 

Our interest in the study of this symptom- 
complex was prompted by finding certain 
pathological changes in the bone.s and the mar- 
row of fluoride-fed animals. Pander (1944) 
has shown that in cattle fed with NaF at the 
rate of 3 to 4 mgm. per kgm. body-weight, 
gelatinous degeneration of the bone marrow 
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occurs. The red marrow in the metaphyses 
of long bones and the ribs tends to disappear 
under the stress of abnormal disposition of 
young trabeculae formed by metaplasia. Histo- 
logically, in these parts, active haemopoiesis is 
absent and the marrow consists principally of 
reticulum and osteoblasts. 

When compared with those of normal cattle, 
the number of the erythrocytes was low, the 
packed cell volume figures were approximately 
the same and the haemoglobin content was 
reduced although the mean corpuscular values 
appeai-ed to be higher both with regard to the 
mean corpuscular haemoglobin and mean cor- 
puscular haemoglobin concentration. Cells re- 
presenting immature stages in the development 
of the erythrocytes could not be found in 
stained preparations of blood. 

Leucocytic count of the fiuori de-fed animals 
was found to be unaffected. Cells character- 
ised by the presence of nuclei of shapes vary- 
ing from a band to a horse-shoe-shaped ap-- 
pearance were frequently seen and when 
determined by the peroxidase reaction were 
found to be young granulocj^tes. On differen- 
tial count the lymphocytes were found to pre- 
dominate over the neutrophils. 

Among animals and man, fluoride intoxica- 
tion causes a considerable damage to the mar- 
row element; this in the case of domestic 
animals manifests itself as gelatinous degene- 
ration, and as osteosclerosis in man and also 
in the rat. In both instances, however, the 
marrow loses its capacity for blood regenera- 
tion, and the consequent ansemia may thus be 
considered as aplastic in type when viewed 
from the point of pathogenesis. From the 
morphological standpoint, however, the fluoride 
Intoxication anaemia of cattle, as investigated 
by us, is macrocytic and hyperchronic as the 
figures for the m.ean corpuscular volmne fall 
within the normal range and those for the 
mean, corpuscular haemoglobin and the mean 
corpuscular haemoglobin concentration are 
foimd to be higher than the normal values for 
cattle. 

P. G. Pande. 

J. M. Lall. 

Animal Nutrition Section, 

Imperial Veterinary Research 
.Institute, Izatnagar, 

December 24, 1945. 
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MANGO-SEED KERNEL— A NEW 
SOURCE OF FOOD 

According to a recent estimate the concentra- 
tes available in India are sufficient only for 
29*1 per cent, and fodder for 78-5 per cent, of 
the adult bovine population. This does not 
talce into account the requirements of goats, 
sheep and equines. The shortage is further 
accentuated during periods of famine. In order 
to meet these shortages, the Nutrition Research 
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Laboratories at Izatnagar have been exploring 
new sources of foodstuffs. This investigation 
relates to the use of mango-seed kernel as a 
cattle and human food. At present, the mate- 
rial is thrown away as a waste. From chemi- 
cal analysis of the kernels it has been found 
to be rich in protein, carbohydrates and fats 
(crude protein 8-50, ether extract 8-85 and 
soluble carbohydrate 74-49 per cent, on dry. 
matter basis). 

It was incorporated with the ration of bul- 
locks to the extent of 50 per cent, of digesiible 
protein. The animals took two to three weeks 
to acquire a taste for the kernels but later 
relished it. During the observation period of 
three months the animals gained an average of 
33 lbs. in weight and also developed a healthy 
appearance and fine condition. 

Results from a metabolic experiment on three 
country bullocks show that the animals were in 
positive balance with regard to N, Ca and P. 
The digestibility coefficients of crude protein, 
ether extract and soluble carbohydrates were 
72, 56 and 70 per cent, respectively. The 
digestible protein and starch equivalent psr 
100 lb. dry matter of the kernel v^ere 6*1 lb. 
and 67*5 lb. respectively. These figures can be 
favourably compared with other grains, e.g., 
maize, barley and oats. 

The observations merit mango-seed kernel a 
place in the category of food-grains and make 
available every year about 70 million pounds 
of digestible protein and 780 million pounds of 
starch equivalent from a hitherto unutilised 
source. It has also been calculated that the 
digestible protein obtained from 80 lb. of oats 
is equal to that of 100 lb. of mango-seed kernel 
and the starch equivalent from 80 lb. 

The supplementary values of mango-seed 
kernel flour were found out by partial and 
total replacement of wheat and maize from 
the stock diets, by using rats as experimental 
animals. Observations were made to find out 
the effect on growth and reproduction of rats 
over a period of three generations. The bio- 
logical values of protein, as determined by 
growth and balance sheet methods, show no 
declination when mango-seed kernel flour re- 
placed 60 per cent, of the v/heat or maize 
quota in the stock diets. The difference was, 
however, found to be significant when the 
wheat or maize was totally replaced by mango- 
seed kernel flour. The haemoglobin, plasma 
protein, albumin | globulin ratio, non-protein- 
nitrogen content of blood and percentage of 
bone-ash show no significant difference between 
the stock diet and the mango-seed kernel 
groups. The liver vitamin A content was 
found to be higher in the mango kernel group. 

The details will be published elsewhere in 
two parts. 

Our grateful thanks are due to Dr. F. C. 
Minett^ for his constant advice and encourage- 
ment in the development of these investiga- 
tions. 

N. D. Kehar. 

R. Chanda. 

Animal Nutrition Section, 

Imperial Veterinary Research 
Institute, Izatnagar. 

January 19, 1946. 
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THE CARBOHYDRATE-LIPOID 
ENVELOPE OF THE LEPROSY GERM 

As is well known ttie Tubercle bacillus does 
not lend itself to ordinary staining which, is 
now recognised to be due to a wax-like lipid 
which envelopes this germ; the same is also 
true of the leprosy germ. Following the 
example of Pagel who stained the Tubercle 
bacillus with Giemsa staini I wanted to do the 
same with the leprosy germ. 

Smears of leprous nodules were first treated 
with various fixatives and then with Giemsa 
stain but the results were all negative. Even 
Carnoy’s fixative, which contains 30 per cent, 
chloroform and as such should have dissolved 
the waxy envelope of the leprosy germ did 
not give satisfactory results. A large test tube 
filled with Carnoy’s solution w'as kept in a 
beaker of hot water and the temperature 
raised until the Carnoy’s mixture began to 
boil. Slides of smears from leprous nodules 
were transferred from the cold into hot 
Carnoy’s solution and kept in it for half an 
hour. The slides were treated with different 
grades of alcohols and finally brought into 
water and stained with Giemsa. This proce- 
dure gave ideal results. Pure chloroform or 
its mixtures with alcohol did not produce any 
happy result even on boiling. Likewise mix- 
tures of acetic acid and alcohols even on boil- 
ing did not give satisfaction. But chloroform 
and mineral acids provided the mixture is 
heated proved as efficient as Carnoy’s hot mix- 
ture. The few experiments lead ns to the con- 
clusion that the leprosy germ has an envelope 
of a carbohydrate-lipoid nature. In order to 
hydrolyse the carbohydrate acid media are 
necessary and not merely acid but the solu- 
tions must be hot for hydrolysis takes place 
much more rapidly. Once the carbohydrate 
is splitted up the lipoid residue can be dissolv- 
ed by a solvent like chloroform and heat. 

This explains why three factors are neces- 
sary — acid, chloroform and heat. 

The work is in progress and it is hoped that 
further details will be published in due course. 

Laboratory of Biochemistry, 

Csmania Medical College, 

Hyderabad (Dn.), S. Mahdihassan. 

December 24, 1945. 


1. Kayne, PaGjel and O’Shaughnessy, Pidmonary 
Tuberculosis, Oxford Press , 1939, p. 4. 


A LEAF-SPOT DISEASE OF ‘ JOWAR ’ 
{SORGUVM VULGARE PERS.) HITHER- 
TO UNRECORDED FROM INDIA 

For the last few years the senior author has 
been noticing a leaf-spot disease of Sorghum 
vulgare Pers., on the farms attached to the 
College. During the rainy season this year 
the authors noted that the disease is fairly 
serious in the villages near Cawnpore. This 
disease has, so far, not been recorded in India 
and appears fairly serious to warrant the 
attention of plant pathologists. The causal 
organism of the disease, so far not recorded in 
India, is Titceospora andropogrch (Miura) Tai. 
The disease was first recorded by Miura in 


Manchuria and subsequently in the United 
States of America. A brief account of the dis- 
ease has been given by Bain and Edgarton'*- 
and by Bain.^ 

At Cawnpore the disease is first noted in the 
third week of July when the crop is fairly 
young, and it assumes a virulent form during 
the end of August. The young lesions are 
elongate elliptic, visible on both surfaces of 
the leaf and ‘naphthalene yelir»w’ in colour. 
As they elongate the colour changes to ‘Naples 
yellow’ finally to ‘cepusine buff’. As the spots 
mature the central portion begins to assume 
a darker colour, ultimately becoming grey sur- 
rounded by a ‘flesh ochre’ margin.-^ The colour 
of the margin becomes dark-red in fully, 
matured spots. The central portion of the 
lesions assumes a sooty colour which is due to 
the initiation of subepidermal stroma. Later, 
numerous erumpent, spherical or subspherical 
black sclerotia appear on the surface; these 
are more prominently seen on the lower 
surface of the leaf and are easily brush- 
ed off. The lesions, specially those near the 
margin, coalesce together resulting in long 
streaks (Plate I). It is not unusual to find 
more than half the total- leaf area affected- 
The average size of the individual lesions is 
5 cm. X 1 cm. 



Plate 1. Legions caused by Titceospora andropoguis 
on leaf of sorghum (X ^), 

This disease has been described as the 
‘sooty stripe disease of sorghum’ by Bain- who 
has quoted Miura’s description of the fungus. 
According to Bain^ it has not* yet been deter- 
mined whether the subepidermal black stroma 
is formed before or after sporulation. 

Microscopic examination of the lesions show- 
ed that the tissue of the leaf is permeated 
with broad, hyaline, septate hyphse which tend 
to be intercellular. The xylem vessels are 
often packed with broader hyphi^e that assume 
a darker colour. The hyphte accumulate in 
the substomatal cavity and develop dark 
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coloured sub-hemispherical stroma which is 
composed of isodiametric cells in the basal 
region, while the apical portion, ie., the side 
facing the stroma, consists of elongated cells 
of lighter colour. The apical region elongates 
and forces apart the guard cells resulting in a 
wide stomatal opening (Plate II, Fig. 1) . The 
conidiophores develop on the apical portion of 
the stroma within the sub stomatal cavity and 
do not extend beyond the level of the guard 
cells, and are closely packed, hyaline, non- 
septate with a truncate apex measuring 22-35 X 
2-3*5 Their arrangement is reminiscent of a 
coremium. The conidia are borne at the trun- 
cate apex of the conidiophores and are cylin- 
drical, flexuose, 1-8 septate, measuring 56- 
106 X 2-3*3 /tA, but usually 65-75 long with 
usually one, and occasionally up to three, 
lateral branches measuring 16-35 X 1 ‘7-3 a 
(Plate ri, Fig. 2). 



Plate IT. Titceospom andropognis. 1. Section of 
leaf showing the formation of the .^tr< ma in the suhsto* 
matal cavity. Same shoving the formation of conidio- 
phores and conidia. 3. Conidiophoro pu.'-hed beyond 
S'tomatal opening and the initiation of the sclerotium. 
4. Mature sclerotium. 

After the sporulation is over the subhyme- 
nial cells multiply and the hymenial portion 
of the stroma is pushed beyond the stomatal 
opening. The truncate apices of the conidio- 
phores, thus pushed beyond the stomatal 
opening, become thick-walled and assume a 
dark colour (Plate II, Fig. 3) and cut off dark 
thick-walled cells ultimately expanding into a 
reniform or hemispherical sclerotium measur- 
ing 110-230 x 56-190^4 (Plate TI, Fig. 4). The 
stroma is thus connected with the superficially 
formed sclerotium by a narrow column of 
pseudoparenchymatous tissue of elongated 
cells extending through the stomatal opening 
(Plate II, Fig. 4). As the sclerotia are super- 


ficially formed and not embedded in the tissue 
they are easily brushed off. 

According to Bain- Miura has referred to 
these sclerotia as ‘black bodies of unknown 
nature’. Bain also states that ‘whether Miura’s 
subepidermal black stroma is formed before or 
after sporulation is yet to be determined”. 
Studies made by the present authors ’show that 
sporulation is not profuse and occurs on the 
surface of the substomatal stroma at a definite 
stage of its development. The sporulation 
period is very brief and is quickly followed by 
the development of the superficial sclerotia. 

Further investigations on the morphology 
and pathogenicity' of the fungus and its cul- 
tural characters are in progress. 

P. R. Mehta. 

S. K. Bose. 

Botany Section, 

Govt. Agricultural College, 

Cawnpore, 

December 29, 1945. 
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THE CHROMOSOMES OF SACCHARO- 
MYCES CEREVISIAE 

The note on this subject which appeared in 
the last issue of Current Science, embodied the 
results of an exploratory investigation on the 
structure of • the yeast- cell v/ith particular 
reference to the chromosomes. There it was 
indicated that caution was necessary before 
accepting certain structures which w'ere inter- 
preted as chromosomes by previous workers.i»- 
Further investigation has placed us in ,a 
position to state definitely fhat these bodies 
are really the centrioles of the organism. 
While this was in progress, Lindegren’s^ 
paper suggesting the use of toluidine blue 
as a specific for the chromosomes of yeast 
appeared and it has now been possible to 
demonstrate that there are six pairs of 


Fig. 1. 3600 Fig. 1 A. Enlarged 

chromosomes in S. cerevisice (Fig. 1). The 
nucleus is a compound structure contain- 
ing the hemispherical centriole intimately at- 
tached to the nuclear vacuole. A patch of 
chromatin is in intimate contact with the 
centriole. This chromatin which is plastered, 
on to the centriole is responsible for the entire 
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structure to appear pink after treatment with 
decolourised- basic fuchsin. Advantage has 
been taken of this fact to work out a differen- 
tial staining technique in this laboratory. 
Smears of actively dividing cells are fixed in 
Lewitsky’s mixture for three hours, washed, 
and subjected to mild acid hydrolysis. The 
slides are rinsed in distilled water and trans- 
ferred to decolourised basic fuchsin where they 
are left for an hour. This treatment causes the 
centrioles to appear pink, and the slides are 
next treated with an aqueous solution of tolu- 
idine blue. Acid alcohol is used for differen- 
tiating and the smears are finally cleared in 
clove oil, left in xylol for a few minutes after 
which they -are mounted i.n dilute neutral 
balsam. Preparations with pink centrioles and 
dark chromosomes are thus obtained (Fig. 2). 



Fig. 2. X3600 

We have thus an improved differential stain- 
ing technique for the nucleus of yeast by 
which we can secure differentiation of the 
centriole from the chromosomes. 

In answering the long-disputed question of 
the nature of yeast chromosomes, we have rais- 
ed a few fundamental and far-reaching prob- 
lems. The yeast-cell obviously contains a 
small quantity of Feulgen-positive chromatin 
in association with the centriole and Feul gen- 
negative chromatin in the chromosomes. The 
latter is in keeping with the early belief that 
yeast nucleic acid is of the d-ribose variety. 
But then we know that this type of nucleic 
acid does not polymerise into long thin columns 
so characteristic of desoxyribcse nucleic acid. 
This being so, one may ask how the nucleic 
acid is associated with the protein in the 
chromosomes. If genic action should depend 
on a zipper -like combination between the long 
columns of nucleic acid and the protein chains, 
we have a situation in the yeast chromosomes 
which demands a new explanation. 

Department of Botany, 

Central CoUege, 

Bangalore, K. V. Srinath. 

February 6, 1946. 
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TRANSPORT OF LIVE FISH IN 
OXYGENATED CONTAINERS 

I'OR an intensive development of our inland 
fisheries, an inexpensive method of transport 
of fry and fingerlings of . fish is needed to 
stock extensively all the impounded waters, 
streams and rivers. Various kinds of applian- 


ces are at present in use in different parts of 
India such as earthen vessels or HandlSj which 
are extensively in use in Bengal for the 
transport of ‘‘spawn” or larvae, fry and finger- 
lings ; glass containers, used by Mulligan 
and Majid^ (1936) for transport of a dozen 
Gamhusia, and open-tin containers of various 
designs used by the Madras Fisheries Depart- 
ment. It is only recently that closed containers 
with a supply of oxygen, similar to those in 
use on the Continent and in America, have 
b^en introduced in some parts of India^ (Hamid 
Khan, 1939). 

One of the essential features in the trans- 
port of live fish is the oxygenation or 
aeration of the water in which the fish are 
carried. In open carriers this is done either 
by change of water or by agitating the water 
with hand or pumping air into the container 
b 3 ’' a cycle pump. 

The amount of oxygen consumed by fishes 
of different species varies considerably and the 
lower limit for dissolved oxygen in water upto 
which the fish can live is rather difficult to 
define as even that varies with the species of 
fish. Experiments conducted on the fry of 
Rohu (Labeo rohita Hamilton) and Mirgal 
(Cirrhina mrigala Hamilton) to determine the 
amount of oxygen consumed by them in a 
closed container show that, when the tempera- 
ture of the water is 75® F., eight fingerlings, 
four to five inches in length, kept in a closed 
glass container, containing 8T7 litres of water 
with 3*316 c.c. per litre of dissolved oxygen, 
consumed 2*977 c.c. per litre of oxygen in 100 
minutes. The fingerlings at the end of the 
experiment turned upside down, and when 
removed from the container, only two of them 
revived when transferred to fresh water. In 
another experiment, when twelve fingerlings 
had been kept for 65 minutes, the lethal point 
was reached when oxygen dissolved in the 
water was reduced to 0*364 c.c. per litre. Each 
fingerling had consumed 0*246 c.c. per litre of 
oxygen in 65 minutes^ (Hamid Khan, 1940). 

Oxygen container . — The results of these in- 
vestigations have been utilized in Ihe transport 
of carp fingerlings in the Punjab to long distan- 
ces in closed containers with sufficient supply 
of oxygen to last for more than 12 hours. The 
container, measuring 18"x 14", is made of gal- 
vanised iron sheet. It is cylindrical in shape 
and has all its joints soldered air-tight. There 
are two openings at the top, one 5 inches wide 
and another 2 inches, both provided with air- 
tight screw-stoppers (Fig.). The smaller open- 
ing leads into an open tube of galvanised iron, 

3 to 4 inches in length. The container, when 
in use, is filled to the brim with v/ater. The 
fingerlings are introduced and then the larger 
stopper is closed tightly. The oxygen is then 
blown through the smaller opening. Water is 
displaced upto the length of the inner tube by 
the pressure of the oxygen. The smaller 
opening is then tightly screwed on. The fish 
thus have an atmosphere of oxygen upto 3 or 

4 inches. The oxygen gets dissolved in the 
water when the container is in transit by the 
jolting movements of the train or the lorry. 

.The capacity of the container to hold the fry 
or the fingerlings varies with the distance to 
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be travelled, the duration of the journey, the 
temperature of the water and the amount of 
oxygen dissolved in it. For a distance, which 


a 



Oxygen fish-container (^r) with oxygen cylinder (o), 
n == Screw stopper of larger opening. 
b — Screw stopper of smaller opening. 
d = Large opening 

e =, Rubber tubing lei;ding into smaller opening 
through which oxygen is blown. 

/= Cover of oxygen cylinder. 
k = Key to open-srcew stopper {b). 

can be covered within 12 hours, in winter, each 
container can hold 200 fry of 1 to 2 inches 
length, 100 fingerlings of 3 to 4 inches in 
length, or 30 to 50 yearlings of 5 to 8 inches 
in length. 

The average mortality of fingerlings and 
yearlings during transit, has so far ranged 
from 2 to 4 per cent. 

The cost of the container in pre-war days 
was Rs. 16 each, and even with rough handling 
it lasted for more than ten years. The oxygen 
is available at a cost of one or two annas per 
cubic foot, which is sufficient to fill two car- 
riers. No special attendant is needed and no 
change of water is required en route. The 
introduction of these carriers for transport of 
fingerlings in the Punjab has reduced the cost 
of transport to more than half of what was 
previously incurred on transport in open car- 
riers. The oxygen containers have been in use 
in the Punjab for the last ten years and have 
given quite satisfactory results. 

Warden of Fisheries, 

Pimjab, Lahore, Kamid Khan. 

December 12, 1945. 
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A NEW SPECIES OF GKNUS 
TRICHURIS FROM CATTLE AND 
BUFFALOES 

The species described in the paper was col- 
lected mixed with Trichuris discolor from 
Mukteswar, Izatnagar and Sialkot on live occa- 
sions. - More than fifty cattle and buffaloes 
were examined for this purpose alone in the 
localities mentioned above. Faecal examination 
of dairy animals at Izatnagar revealed irichu- 
rids to be absent in adult animals but calves of 
about one to one and a half years of age 
always passed eggs in their faeces. It is possi- 
ble that age plays an important part in infesta- 
tions with trichurids of cattle and buffaloes. 
The number of parasites in each collection 
varies from fifteen to forty and only include 
the species under description and T. discolor. 

Trichuris indica sp. n. 

Male . — Length of anterior part 34-38 mm.; 
length of posterior part 11-12 mm.; and maxi- 
mum breadth of the parasite 0-3-0 -42 mm. 

The spicule (Fig. 1) resembles in general 
that of T. globulosa in being robust and pos- 



sessing ‘flares’ at the anterior end. It tapers 
down posteriorly in a more or less sharp point 
unlike the hyaline tip described for T. plobu- 
Zosa by the author (paper in press). In length 
the spicule measures 3-4-4 mm. and breadth 
in about the middle is 0-022-0-285 mm. 

The posterior swollen part of the sheath is 
not fully everted in any of the specimens. The 
length of the tubular proximal part is 1*1- 

1- 3 mm. and the spines on it measure 0-0075- 

0- 009 mm. The spines on the distal swelling 
of the sheath measure 0-018-0-020 mm. 

There is a conical papilla on either side of 
the posterior end of the body (Fig. 1). 

The testis starts behind the beginning of the 
cloaca, is straight in the region of the ejacu- 
latory duct but is convoluted in that of the 
vas deferens. The length of vas deferens is 
from 3*5-5 mm.; that of the ejaculatory duct 
from 2-65-3-7 mm.; and that of cloaca 2-23- 

2- 7 mm. with the spicular tube; .'joining it 

1- 52-1-9 mm. from the posterior end. 

Female . — Length of anterior part is 36- 

42 mm., while that of posterior is 8-5-11 mm. 
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The vagina has two j)roximaI cnirvos com- 
municating with a dilatation posteriorly through 
a narrow passage of uniform cain)re nnuusuring 
about ()‘3 mm. long. 'Fho muscular prok)nga- 
tion (a) divides the proximal two cavities, 
the first cavity bc'ing twict‘ as eaiiacious as the 
second one. The cavities are lined by spini's. 
The eggs including opercula mt'asun^ O-OOB- 
0-072 mm. long and ()• 034-0 *371) mm. broad. 

Host.“~-23o,s‘ indiciis and Bos lyubaliit. 

Location.— Ca‘cum. 

Locality.— Sialkot (Punjab) , I/.atnagar and 
Mukteswar-Kuinaon ( U.l^ ) . 

Specific diagnosi.s,"~Trichiirids having spicu- 
les 3-4-4 mm. long and 0-032- 0-0225 mm. 
broad and ending in a more or less sharp 
point. Body carrying a papilla on either side 
of its posterior part with a sheath having 
^spines which on the di.stal swelling are more 
‘than double the size of those on .the proximal 
part. 

Vagina having two curves in its bc'ginning, 
the first being twice as large as the second 
one. The curves being followed by a pas.sage 
of uniform calibre and which expands to form 
a dilatation po.steriorly. Eggs measure O-OBB- 
0-072 mm. long and 0-034-0 -03 75 mm. broad. 

Caecum, cattle and buffaloes, Sialkol (Pun- 
jab), Izatnagar and Mukteswar-Kurnaon (U.P.), 

Discussion . — This species differs from all other 


c‘pecies of the gcaiiis TrichuriH, with the exec‘p”“ 
tion of T. (jlobulosa, by its possfsssing lai’iier 
spines on its po.stca-ior bulb of the s'heath than 
on its anterior tuhulai* part. It differs froin 
T. globulosa by the posse.ssion of a papilla on 
t'ither side of tlu‘ postm-ior (.‘ucl, th(‘ spicule 
ending posteriorly in a more or lt*.ss .sliurp 
point and not a hyaline' tip pix'ct'defl by .sabre- 
shaped pail. Tlu' vas di'ft'ix'ns and ejamilattiry 
duct in the author’s spi'eic's art' about half thi' 
size of thost^ of T. gk)bulos(i. In T. gU)huU>sU 
there are angular bt'ds in the iiroximal part 
of vagina and tlit' lU'ck following the bt'tia 
immediately expands into a dilatation. In tlie 
author’s species angular bt*ds and neck ar<' 
absent. The fact that the tvlU'etious wer«' 
made from different localities at difft'rent parts 
t)f the year and all the individuals in all tJie 
collections prest'nt con.stant features, is signih-” 
cant. 

Department of Food, 

Government of India, 

New Delhi, M. M. Sauwah. 

October 1, 194.5. 
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PHYSIOLOGY OF EXCRETION IN EARTHWORMS 


TN an important memoir on the Physiology 
of Excretion in Earthwoi*ms (^Quarterly 
Journal of Microscopical Science, Oxfoi'd, 
Vol. 85, Pt. IV, September 1945), Prof. K. N. 
Bahl of the University of Lucknow gives a 
very interesting and instructive account of his 
experiments and observations. He finds that 
the earthworm voids its excretory products as 
ammonia and urea and that there is no trace 
of uric acid in its urine. Ammonia and urea 
are first formed in the body-wall and gut-wall 
and are passed on to tlu‘ Hood and c‘<x*lomic 
fluid, whence they are ('liminated by the 
nephridia. In fact, ammonia and urea have 
been estimated for the first timi' in thi‘ lilood, 
coelomic fluid and urine of an (‘arthworm. 
Since the blood contains -xcn'toi-y products, 
the current view that blood ia merely a carrier 
of oxygen has been proved to Ix' untenable. 
In order to determint' the roh' of tlu* lU'phridia 
in osmotic regulation, the author has carefully 
estimated the osmotic pre.ssun' .aid tiu' protein 
and chloride contents of blond, cti'lomic fluid 
and urine, and has come to U\o conclusion that 
an earthworm, when .submerg'‘d in water, can 
live like a fresh-water animal when botii its 


gut and nephridia act as osmo-regu!a1t>ry 
organs ; but in tiu' soil tlic' (‘ariiiworin live.*? 
like a terrestrial animal and tlu' osmo- rc'gula- 
tory function adi'ctuatc'ly discliargi'd by its 
nephridia alone, whic-h reab.sorh protein.s and 
chlorides and conscM-vc' waU'r, fldu' nux-hanisin 
of excretion has bt'i-n eUairly analy.sed intn 
processes of filtration, rt'absi'rpiion and clu-iui 
cal transformation. Tlu' signifi('ancv‘ of 
ffluigocytic .section of the tu'fjhridimu huM 
baflled many a prewious workt'r, but Prof. Dahl, 
by making a spc'ctroseopical examinulitm of 
a solution of brownish t'Xc^H lory granule's ui 
pyridine, has eonclusivi'ly provc'd that tht' 
(‘olouring matter of these' grnmilt's is the' bhiexU 
|)igmont “luemoehromoge'n”, and that the 
phage)eytic section i.s re'ally a “storagi' kidut*y*‘ 
steiring the de.striu'tive' products of blood. 

We might only add that not only has he 
obtained valuable' re'sults hut that tlu' le*t'h- 
nique he has dt'vi.sed for r-olU'ding acU'Ciuate 
ciuantitie's of blood and urine is e'Ciually re' 
markable, as it was this difflciiKy whie-h had 
so far made analy.se's of the.se fluids imiKi.ssible. 

S. h. IdouA. 
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The Organic Chemistry of Sulphur : Tetra- 

covalent Sulfur Compounds. By Chester 

Merle Suter. (New York: John Wiley & 

Sons, Inc., London/, London : Chapman & 

Hall, Ltd.), 1944. Pp. v -f 85B. $10.00. 

We now look to the U.S.A. for those com- 
prehensive, if uncritical, reviews of literature, 
Handhucher, Enzyklopadien, once a product of 
German assidutiy. The organic chemistry of 
sulfur has a copious but scattered literature, 
which has been very little collated, and a new 
volume on the subject cannot fail to be of 
interest. 

The book under review deals, as its sub-title 
indicates, only with those “compound.^ which 
in a broad sense are derivatives of sulfuric 
acid”. Its scope may be indicated by quoting 
the seven chapter headings : ‘1. Esters of 

Sulfuric Acid, II. Aliphatic Sulfonic Acids, 
III. The Preparation of Aromatic Sulfonic 
Acids, IV. The Properties and Reactions of 
Aromatic Sulfonic Acids, V, Derivatives of 
Aromatic Sulfonic Acids — 1. Sulfonyl Halides, 
Esters and Anhydrides, VI. Derivatives of 
Aromatic Sulfonic Acids — 2. Sulfonamides and 
Related Compounds, VII. Sulfones.” This 
ground has been previously covered, less 
exhaustively, by J. Halberkann and F. Fret- 
wurst in a monograph Sulfonieren (published 
in 19'29 as a part of Abderhalden's Handhuch 
der hiologischen Arheitsmethoden —Abt. 1, 
Cliemische Methoden, Teil 2, 2 Halfte, heft 3, 
s. 1969-2104), a work not easy of access and 
to which no reference appears in the present 
volume. The bibliographies of the seven chap- 
ters are extensive. A small ‘Test check” of 
references was possible, as the reviewer hap- 
pened to have prepared some time ago a rea- 
sonably complete bibliography relating to Sul- 
phonyl Halides, Esters and Anhydrides, and he 
is able to add nothing essential to the author’s 
survey. 

Due attention is paid to those products 
which have practical applications, though the 
treatment of sulphonated oils is brief and 
Burton and Robertson’s book Sulfonated Oils 
(1939) is not mentioned. Chapter VI includes 
good accounts of saccharin, sulphohaloamides 
and sulphanilamide with a useful discussion of 
methods of estimation. 

A more complete account of sulphones could 
hardly be found elsewhere and some curious 
recent observations are duly noted, including 
that of the occurrence of dimethyl-sulphone in 
cattle blood and adrenal glands (1940). The 
triboluminescence of sulphobenzide might have 
been mentioned; this appears to be a prcpe.rty 
of only one of the allotropic forms described 
by Bogert in 1936 and is worth investigation. 

Only a few unimportant inaccuracies have 
been noticed, such as errors in proper names. 
The index-T-mostly to compounds mentioned 
in the text — is constructed on the Chemical Ab- 
stracts method; occasional inconsistencies occur, 
mesitylenesulphonyl chloride appearing also as 
trimethylbenzenesulphonyl chloride, p-anisi- 
dine-sulphonic acid as 5-amino -2 -methoxyben- 
zenesulphonic acid, whilst these duplications 
do not appear, in other cases. These are, how- 
ever, small points and the labour of the 
indexer must have been so considerable that 
th^ reviewer hesitates to suggest th^t Gernian 


assiduity would have proved a Namen-vezei-- 
chniss also ! 

In his short preface, the author disarmingly 
suggests that the preparation of a second 
volume to cover “the remainder of sulfur 
chemistry” will depend on “the interest of 
organic chemists in this type of monograph 
and other demands on the author’s time”. The 
interest of organic chemists need not be in 
doubt; the present volume must iind its place 
in all adequate chemical reference libraries. 
The coming of peace may have removed the 
other obstacle by reducing alternative demands 
on the author’s time. It may be suggested, 
however, that a single volume will hardly 
suffice to deal with the remainder of the sub- 
ject on the scale of the present one; the 
heterocyclic compounds of sulphur will almost 
certainly find themselves relegated to a third 
volume. 

In the meantime, we have Connor’s useful 
survey of organic sulphur compc-unds in 
Volume II of the second edition of H. Gilman’s 
Organic Chemistry, and we are promised an 
A.C.S. monograph by E. E. Reid. What is 
needed, besides the undoubtedly valuable 
work of the collator or compiler, is a critical 
account of the subject in relation to modern 
theories of organic chemistry, on the lines of 
Sidgwick’s classic treatment of the organic 
compounds of nitrogen. 

Wokingham, Reginald Child. 

September 16, 1945. 

Plants and Plant Sciences in Latin America. 
Edited by Dr. Frans Verdoorn,. Ph.D. (The 
Chronica Botanica Co., Waltham, Mass.; 
Messrs. Macmillan and Co., Ltd., Calcutta), 
1945. Pp. xi -1-384, with 83 plates and text- 
illustrations. Price $6.00. 

It is unnecessary to stress the need for 
greater international collaboration in the 
study of plant sciencss. A constructive pro- 
gramme towards this end, however, had not 
been seriously thought of till now. As a help 
in this direction, the Chronica Botanica author- 
ities have recently published an account of the 
vegetation and natural resources of Latin Ame- 
rica together with a survey of the present 
condition and the future possibilities of a 
number of branches of plant sciences in that 
region, whose problems are not merely of local 
but of international importance. 

Dr. Frans Verdoorn himself contributes an 
introductory essay entitled, “The Plant Scien- 
tist in the World’s Turmoils”, in which he 
has dwelt upon the importance of an inter- 
national understanding of plant sciences and 
how best this can be done. The book contains 
contributions from nearly 100 authoritative 
writers, the contributions dealing with each 
politically delimited localities of Latin America. 
Most of the contributions are written up in 
English but about 18 are in other languages 
as Spanish, French and Portuguese. The entire 
book is divided into two parts. The first part 
contains primarily articles not previously 
published whereas the second pare contains 
reprints of articles already published in the 
pages of Chronica Botanica. 

The first part opens with the chapter, 
“Problems of Tropical Arnerican Agriculture”! 
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After devoting the next three chapters for 
phytogeographic sketch, principal economic 
plants, and historical sketch, which are of 
general botanical interest, regional descrip- 
tions follow. About 25 politically delimited 
regions of Latin America have been treated by 
experts and each individual exposition is en- 
clopaedic. Further, there are about 23 titles 
dealing with botanical subjects of general int- 
erest concerning Latin America but on a 
regional basis. Of these, “Hevea Rubber Cul- 
ture in Latin America ; Problems and Proce- 
dures” by Dr. R. D. Rands, “Notes on Cin- 
chona Culture” by Dr. W. Pennock, “Aims, 
Scope and Future of Research on Fibre Plants 
in Latin America” by Dr. B. B. Robinson, 
deserve careful study by every botanist. Of 
particular interest is the special supplement, 
“Plant Breeding, Genetics and Cytology in 
Latin America” by Dr. C. A. Krug. To an 
Indian botanist this is specially welcome, as 
■he is also confronted with many pressing prob- 
lems concerning the improvement of Coffee, 
Cinchona, Rubber, etc. 

A large portion of the second part is again 
devoted to about 15 regional descriptions. 
Though many of the regions treated in this 
part overlap those in the first, information 
contained is by no means a repetition. A list 
of “Travel Books of Botanical Interest”, “List 
of Collectors in the West Indies, Central Ame- 
rica and South America” and the special 
supplement, “Plant Institutions, Stations, Mu- 
seums, Gardens, Societies and Commissions in 
Central and South Americas” which is compre- 
hensive and up to date has come as a very 
handy tool to every naturalist, -collector or 
researcher, who is anxious to contact his 
co-workers. 

The illustrations for the book have in many 
cases been selected from classical publications; 
and a careful study of some of them rouses 
curiosity in the reader as to the history of 
plant sciences. Of particular interest are the 
end-pages illustrating the vegetation of Latin 
America picturesquely. The . size and get-up 
of the book conform to the familiar style of 
the Chronica Botanica series. While record- 
ing our sincere admiration for the work of the 
authorities, we would also express the hope that 
through their efforts similar compendiums 
dealing with the plants and plant sciences of 
other countries may soon become available to 
students of botany. 

B. G. L. S. 

Fungicides and Their Action— An?7 ales Cryp- 

togamici et Phytopathologici, Vol. II. By 

James G. Horsfall. (Messrs. Chronica Bota- 
nica Co., Waltham, Mass., U.S.A.), 1945. Pp. 

239. Price $5.00. 

Yet . another excellent publication has ap- 
peared in the new series of Annales Crypto-- 
gamici et Phytopathologici, Large number of 
books on Fungicides have been written in the 
past, but the present one is a departure from 
the normal in that it very ably combines fun- 
damental knowledge with the applied aspect 
of the problem. Astoimding progress has been 
made during this century in the field of fungi- 
cides, particularly on the organic side. In all 
these studies, intensive and extensive, stat- 
'i$tiC5il interpretation pf experimental data ac- 


cruing out of each experiment has put the sub- 
ject on a sound and sure footing. What we 
needed at the present moment was a critical 
review of the position to-day as far as “Fungi- 
cides and their Action” were concerned. This 
task has been most admirably accomplished by 
Dr. Horsfall, who, for over hfteen years, has 
built up a sound school of “Plant Chemo- 
therapy.” 

The chapters of laboratory assay; some prob- 
lems of data assessment; ^ principles of chemi- 
cal protection; coverage of single and multiple 
surfaces; artificial immunization and chemo- 
therapy; action of copper, sulphur; action of 
organic nitrogen compounds, etc., have been 
very well written. The reviewer was particu- 
larly attracted by the chapter on “Artificial 
immunization and chemotherapy”. This chap- 
ter on chemotherapy is written, as in the case 
of other chapters, with up-to-date literature 
on the subject. The work in this line by the 
discovery of antidoting the toxin of Dutch elm 
disease by using diaminoazobenzene dihydro- 
chloride, 8-hydroxy-quinoline sulphate and 
malachite green, has opened out a new avenue 
of research. Further, other promising chemi- 
cals in this line are mentioned, viZ; urea, 
hydroquinone and many others where their 
basic nitrogen might have been responsible in 
part for the antidoting action. In this connec- 
tion, ascorbic acid, a substance with strong 
1 educing properties, was injected into egg- 
plants sick with the wilt fungus V erticillium 
alho-atrum. The wilted plants showed re- 
covery. Perhaps, even more promising than 
the above examples is the work on inactiva- 
tion in vivo of the virus disease knovm as 
X-disease of peach. This again was done by 
urea, calcium 8-hydroxyquinolate, etc. All this 
suggests that the instance quoted here of in 
vivo inactivation of plant virus is due to either 
oxidising or reducing of the toxin to an inno- 
cuous level. 

The other chapter written very ably is the 
one on “Action of organic nitrogen com- 
pounds”. It would be impracticable to go into 
the details of this chapter within the course of 
this review. On the whole, this well-got-up 
publication would, attract considerable atten- 
tion from both pathologists and organic chem- 
ists who work on this most fascinating field of 
fungicides and their action. The reviewer un- 
reservedly recommends this volume to the 
researchers and students of botany or phyto- 
pathology who wish to have the latest and 
most trenchant views on the subject of fungi- 
cides. 

T. vS. S-^DASIVAN. 

A Changing Social Structure (being a collec- 
tion data submitted to ad hoc Committee 

appointed by the Conference of Trusts), 

1945. By Sapur F. Desai, Joint-Secretary, 

Parsi Panchayat, Bombay. Pp. 59. 

This brochure has been prepared from the 
information collected by Mr. Desai for submis- 
sion to the ad hoc Committee appointed by the 
conference of charity trust to deliberate on 
different problems of the Parsis. It deals with 
such problems as health, nutrition, unemploy- 
ment,, education, housing and organisation of 
th^ P^sis whq one of the importe^nt 
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communities in the Province of Bombay. Much 
of the brochure is naturally taken U)) witl\ 
tables which in many cases covt'r slalistics foi' 
the forty odd years of the prestml century. 
The author has no doubt presentc'd the avail- 
able data objectively, as far as possibh' and 
nowhere indued in -wide ^generalisation. 1'he 
study of this privileged and gine<l community 
can, however, hardly give an adecpiate idea of 
the problems facing the entire community. 
For example, the low birth-rate and deatli-i'ate 
noticeable among the Bombay Iktrsis in the 
last decade could hardly be takem as an indt‘x 
of the population trends even in Bombay city 
as a whole and conclusion based th(M'(,K)n. The' 
entire data collected for the X^arsi (‘ornmunity 
can, however, be useful in deh'rmining the 
tendencies of the more advancc;d communities 
and in suggesting remedies for the more un- 
healthy trends. The social structure of llie 
Parsi community has undergone gradual 
changes in the direction, of progi*essivo urban- 
isation with all that it involvc's. The tables 
prepared show how the numbers of unmarried 
persons have gone up four times during the 
last fifty years (1881-1931) while the iiumber, 
of, married people has gone down by half 
during the last twenty years. In education, 
Mr. Desai notices the trend towards Science 
and Technical Courses while Agriculture, Law, 
Engineering, Medicine and Teaching seem to 
be losing charm for the Parsi boys. In regard 
to health and nutrition, the general standard 
of the Parsi community is much higher than 
other classes of population. The huge amounts 
spent by the Parsi community on charity in the 
shape of doles for the poor members of the 
community and in providing cheap accommo- 
dation for poor families in Borribay arc un- 
equalled by any other class of the population. 
The trustees of the Parsi Panchayat also run 
an unemployment bureau which is able to help 
most of the persons capable of being employed. 
On the whole Mr. Desai has given us good 
statistical information about the Parsi com- 
munity although one would have wished him 
to have given a more extensive analysis of the 




“changing social structure’' aod ways jind 
means by which tlie undesirahh* Uaidt^ncies 
could be checkmated. 

The Effect of Activity on the Latent Period 
of Muscular Contraction. By Ak'xmuk'r San- 
dOw. (Published in tlu‘ Anvdi'i of tliv Nino 
York Acadeviy of Sciences, Voliinu' Xl.VI, 
Arl. 3, pp. 133 154.) 

Tlio minute' mechanical changt's occurring 
during the latent period of muscular eonlrac 
ti(Mi hav(' been rc'cordt'd by a highly .v(‘nsilive 
device consisting of a pie/.o-tdccliMC, cathod('* 
ray o.scillographic tc'chni<juc' whic’h, with grtsit 
reliability, permits dt'U'rminiiig the acd.ivliy in 
duced latency time dilTereiux's of tlu' order of 
several 0*1 ms. and length dilTerencu's of alxmt 
O-OG/e The results obtaiiu'd have been highly 
interesting. The elL'cl of iictiviiy on titt' vari- 
ous variables occurring during the latent 
period has _ been obtained. Thesi' (change's are 
c(.»rrelated in some cU'tail with activity iiuUuH'd 
pH changes, studic'd in other invc'stigations. 
3‘his correlation and sevt'ral other iinpru'ution.s 
of the data are shown to he cunlirmatory evi 
dence for a inx'viously advanc'd liypidlu'sis 
that the latency rc'laxation is a nu'chanical 
sign of a tension induction process involving 
mechano-chemical coupling of myosin ami 
adenosine iriphos[)hat(' in the' form of an (‘n 
zyme-substrate combination, during the exist- 
ence of wliich the myosin is energised and 
activated for contraction. 

I may here point out that in smooth uuisedt', 
it is quite common to see an initial relaxation 
preceding a contraction, when the* muse-U‘ is 
.stimulated with alternating current, jiotassium, 
adrenaline, nitrate, thiocyuiuiti', t*tc\, as pub- 
lished in my pai)ers in tlu' Journal of PhjUHio 
logy and the Proceedings of the Indian. Aca 
demy of Sekmees. This initial relaxation de- 
crc'ases with incn'use of pH, as in skehdal 
muscle, so that it appc'ars that tlu' two art' 
related. I liuvi' i)ostulat(‘d that it is due to 
release of calcium. ^ iNunujir SiN(ai. 


CHROMOSOMES AND EVOLUTION^ 


O YNTHESIS should follow analysis and no-- 
^ where is a synthesis more dUTicult than in 
Cytogenetics. To get the correct pt'rspc?ctive 
the whole field has to be viewed from the 
evolutionary standpoint. Though chromosome.s 
form the common “mechanical and physiologi- 
cal denominator” of plants and animals, evo- 
lution has proceeded in entirely different direc- 
tions. 

It is said that the majority of angio.spt'rms 
could be traced to polyploid imecstors. 
Duplications of either individual cbromo.somes 
or of whole sets, thus appear to have played 
a major role in the evolution of new species 
in plants. Polyploidy is so rare in animals 
that it appears very doubtful whether thcjy 


* Animal Cytology and Evolution By M. J, I). White. 
(Cambridge University Press), 1945, Pp. 375 viii. 
price 36 sh. Net. 


luivo any role at all in specialion. ”lt was 
pointed out by Muller ^(1925) that in bl 
sexual organisms polyploidy will inevitably 
upset th(' sc'X-eliromosome rm'chanism, .siiax* it 
automatically abolislu's ht'terog'mnety. Tims a 
tetraploid of an originally XY :XX form will 
liave the composition XXVY;XXXX and 
nearly all tlie gameh'S of ilu' originally lu'h'ro- 
gametic sex will be XY (clui' to tlu' two X’s 
and the two Y’s forming separate bivalents at 
meiosis). So that even if a ti'irajiloid male 
and female meet and pair tla'y would stand no 
chance of starting a tetraploid rac'e” (p. Ull). 

And again it is very doubt ful wlu'ther the 
well-known type of genetic sysUsn of high(*r 
plants, allopolyploidy, exists in animals at all. 
All the metazoan polyploids ai)i)ear to be auto- 
polyploids. “The distinction bi'twei'n milo- 
and allopolyploidy is not, of esmese, an ah, so 
lute one, and if a doubling of the chromosome* 
number followed on crossing between the two 
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sub-species or strains of the same species it 
would be difficult to decide whethec the result- 
ing form should be called an auto- or an allo- 
polyploid. If any allopolyploids exist in ani- 
mals they are probably borderline cases of this 
kind” (p. 305). 

Under the circumstances wo find chromo- 
some studies playing an important role in plant 
breeding. Since hybridisation and polyploidy 
have played a major role in evolution of 
plants, chromosome studies have become essen- 
tial for any corrct appreciation of *che phylo- 
geny of especially the economically important 
plants. 

Thus while animal cytology is little used by 
taxonomists and others, it is v/ovk on Droso- 
phila which has given us our modern genetical 
conceptions. The rapid strides in the cytology 
and. genetics of Drosophila has made “Droso- 
phily” a separate branch of biology. Uncons- 
ciously a barrier has arisen between students 
of Drosophila and cyltologists and geneticists 
interested in other groups of organisms. '‘Thus 
*the former are frequently ignorant of not an 
inconsiderable amount of cytological work 
which has been carried out on Orthoptera, 
Vertebrates, etc,; while conversely, those who 
have worked on the cytology of grasshoppers 
or mammals, are often woefully ignorant of 
Drosophila genetics”. 

It is doubtful whether at the present day 
any single person could present a balanced 
synthesis of our knowledge of the genetical 
and evolutionary c 3 rtology of animals and 
plants. Dr. White, therefore, deals in the book 
under review only with the evolution of ani- 
mal chromosomes mainly with a view to “close 
up the cleavage between Drosophila workers 
and general cytologists”. 

The phenomenal advance in Cytogenetics 
during the past one decade is mainly due to 
the rediscovery of the salivary chromosomes 
in 1933. Their use in genetic investigations 
and analysis of wild populations has resulted 
in a reorientation of the older concepts. “Once 
again as in the time of Weismann, the chromo- 
somes are coming -to occupy the central place 
in physiological and evolutionary thought, only 
this time we know vastly more about their 
detailed structure and genetical behaviour in a 
great variety of animals and plants. By study- 
ing salivary gland chromosomes it is possible 
to make direct comparisons between the gene 
sequences of different individuals and species 
with an ease and precision previously un- 
dreamed of. It is now more than ever appa- 
rent that it is quite impossible to analyse the 
mechanism of evolution without taking into 
consideration structural rearrangements of 
chromosome parts” (p. 3). 

As a result of intensive investigations the 
chromosome sets are assuming a new signifi- 
cance. “The newer conception of the chromo- 
some as an organized body whose parts stand 
in definite functional relationship to one an- 
other has replaced the crude and atomistic 
idea of a row of entirely independent chromo- 
meres like beads on a thread. The view that 
changes in chromosome number can take place 
by simple ‘fragmentation’ and ‘fusion’ died 
when it was realized that each chromosome 
possesses a centromere, and that centromeres 


do not arise de novo but only from pre-existing 
centromeres (Navashin, 1932). Thereafter it 
was clear that an increase in chromosome 
number must involve duplication of a centro- 
mere together with a region (large or small) 
around it ; while a decrease in chromosome 
number must involve permanent loss of a 
region containing a centromere. Thus both in- 
creases and decreases lead to concomitant 
changes in the total amount of genetic mate- 
rial, and must hence be expected to produce 
genetical changes, quite apart from the posi- 
tion-effect. Whether these laws apply to 
groups like the Heteroptera and Homoptera, 
where centromeres cannot be detected cytolo- 
gically is still uncertain; but there can be no 
doubt that they apply in the vast majority of 
organisms” (p. 152). 

It is being increasingly realized that the 
function of a gene depends on its position in 
the gene sequence and that any alteration of 
its position alters also its properties. “Although 
in the present state of our knowledge, it is 
difficult to make general statements about the 
T’ather diverse phenomena included in the term 
position effects, it is clear that they are all 
expressions of the continuity of the chromo- 
some. In the early days of Drosophila genetics 
the emphasis was entirely on discontinuity 
(effects of single genes conceived of as dis- 
crete units). More recently certain writers 
such as Goldschmidt have swung to the oppo- 
site extreme, thinking that all genetical pheno- 
mena should be regarded as expressions of a 
continuous molecular pattern in the chromo- 
somes and that all mutations are nothing but 
position effects resulting from minute structu- 
ral rearrangements. The truth, for Drosophila 
at any rate, would appear to lie somewhere 
between these extreme view-points. For, 
maize, on the other hand, the older view-point 
seems to be almost completelj?- true, since rio 
undoubted position effects are known, in spite 
of the fact that a number of structural re- 
arrangements have been studied. Perhaps, the 
‘internodes’ between the genes are longer or 
at any rate more completely devoid of genetic 
properties than they are in Drosophila (pp. 
310-11). 

The discovery that structural rearrange- 
ments could be induced by diverse agencies 
such as temperature shocks, chemicals and ir- 
radiation is now being increasingly exploited. 
Since the breakages produced by the above 
diverse agencies appear to be similar, plan- 
ned experiments have been carried out with a 
view to analyse the changes in gene sequence 
which might have occurred in the course of 
evolution. 

A phenomenon comparable to duplication 
of chromosomes came to light as a result 
of investigations on salivary chromosomes. 
These are the repeats — duplications of small 
segnients of chromosomes. The evolutionary 
significance of these repeats seem to be con- 
siderable. It appears that “the repeated regions 
represent an important kind of ‘raw material’ 
for futiiTe evolution, and that the evolutionary 
potentialities of an organism depend, in the 
long run, partly on the extent and kind of 
repeats in its chromosomes. This’ is, of course, 
mere speculation— but it is in accordance : with 
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what is known of the genetics of polyploids 
in plants (Haldane, 1930)” (p. 48). 

Just as segments get repeated, scgment.s of 
chromosomes may get deleted also. Tlioiigli in 
the main deficiencies reduce viability it ap- 
pears as if some genes could be deletc'd with 
impunity. '‘The longest deficiencies known to 
be viable in the heterozygote include about 
50 bands. In very rare instances flies homo- 
zygous for a small deficiency may be viable 
(Bridges, 1938; Panshin, 1938)” (p. 49). , 

It is probable that there may be considerable 
differences of opinion regarding some of the 
speculations presented in the body of the book 
such as that "in the X,X.,,Y group the trans- 
location probably took place at leant as long 
ago as the Miocene and possibly earlier. The 
large number of X^X^Y species in Africa and 


Asia suggests that it took place sonicu)hcre in 
the Old WorUV\ etc., etc. (p. 354), 'riie.se are 
tneroly bold giu*.s.sc*s wliieh every author has 
the right probably to indulge in !! 

One wonders whether th(‘ namr' ot: the her- 
maphrodite polyelimte nientioiu'd on page 288 
is spelt properly ! 

The species problem still remain cdusive. 
This is not surprising since tlu^ •extensive* stu- 
dies on Drosopliila on the above probUan from 
all conceivable angU's brought iiome the fact 
that it is very dilVicuU to eleai'ly distingiush 
species from subspecies! We liave yet to 
discov(‘r the relative roles of (be various agw'nts 
in spcciation. 

The autlior has to be congralulatcal for his 
excellent account. 

M. K. SUIUIAIVIANIAM. 


SCIENCE NOTES AND NEWS 


The Indian School of Mines, Diianbad 

Big demands for admission into the Indian 
School of Mines, Dhanbad, and for the .services 
of qualified Coal Mine Managers arc recorded 
by the annual report of the Working of the 
Indian School of Mines, Dhanbad, for 19<‘i-45. 
2,518 Candidates sought admission, into the 
School in 1945 as against 2,183 in 1944 and 
1,335 in 1943. Of these, 394 were .selected for 
the entrance examination after which 43 were 
enrolled as students for 1945-43. 

Students of the Indian School of Mines 
during the session 1944-45 fared well, as usual, 
in their examinations. Six out of the ten suc- 
cessful candidates in the examination for the 
first-class Coal Mine Manager's Certificates 
were' I.S.M. students, and the first three places 
were also secured by them. Out of 26 who 
came out successful securing .second-class Coal 
Mine Manager’s Certificates, 21 wei'c from the 
I.S.M. and ranks 1 to 14 also went to them. 
The I.S.M. got 15 out of 59 passes in the Mine 
Surveyor’s Certificate Examination. Only one 
failed out of the 23 candidates sent up to the 
sexamination for the diploma of Associateship 
in Mining Engineering and in Geology, wlhle 
air.the 20 candidates who appeared for the 
exarhinations for Certificates in Coal Mining 
and in Geology passed. 

Research work was carried on in the wa.sha- 
bility and grading of coal. X-ray examination 
of Indian coals was continued and throe origi- 
nal papers on geological subjects wore contri- 
buted by the staff. The total number of 
scholarships held by students during this year 
was 71. 

1851 Exhibition Research Sciiolaksiitp:5 

The Royal Commissioners for the London 
Exhibition of 1851 have offered to award annu- 
ally two Science Research Scholarships of the 
value of £350 per annum for students from 
Indian Universities or Institutions having post- 
graduate departments of science. The scholar- 
ships are post-graduate and are intended to 
enable the selected students, who have already 


completed a full Univei'sily course and who.st^ 
record indicates a high promise of capacity for 
advancing science, to dewote themselvi\s to re- 
search work for two years. 

Provincial Governmoni.s and T.oc'al Adminis- 
tiations have been asked to hivite recommimdU' 
tions from Universities and Inslitutions for the 
scholarslups to b(' awardc'd i^j 1946 and to for- 
ward them to the' Gove'rnment of India by 
March 31, 1946. 

Candidates must be British subjects, or Bri- 
ti.sh protected pi'rsons, bc'ing suliji'ids of Indian 
States, and should be bi'Iow the ag.‘ of tw(*nty- 
six years on May 1, 1946. Applications of 
candidates above the i)reseribi'cl age will be 
considered only undc'r very siK'cial circumstan- 
ces. A period of War Servie*' will be regarded 
as ‘.specijil circumstances’. 

No application fj'om a student residing In 
India or abroad will bc' considi'rial imh'.s.s It 
is rc'commendcd by the authoritic's of a Uni- 
versity or Institution in India. 

University of Madras, Noh’/krarau?.*- ‘Applica- 
tions are invitixl for the app(?iiilmcnL of Diri'c- 
tor (Profe.ssor) of the Ui'st'urc^h Laboratory in 
Zoology cm a salary of Ks. 750 . 50 - (,()()(). 

Applicants should be gi'aduatcs of Indiaii or 
Britisli Universitic's with high ucudemic rpiuli- 
fication and should have .sufficif'ul cxperic'nci' 
of rc'scurch work. A knowU'dge of JVTuiinc* 
Zoology will bc? an additional ciualification. 
Last date of application : 1:4 Juni' 1946, 

Applications are inviU'd for thi' post of a 
Lecturer in Statistics on a salary of Rs. 210 
per month in the grade of R.^^'. 210-15-300, 

Applicants must posscs.s a Fir.st or Si'ctaid 
Class Honours Degree in Sc\enci\ Mathematic:;, 
or Economics with post-graduate (lualificaiticaii 
in Statistics, if this subjc'ct did not form part 
of the Degree cour.se, and ha\a* rc'search expo- 
rionco. A rc.search dc:grcu.' In 8 tali. sticks will Ih* 
an additional qualification. La.sl date of amfii- 
cation : 15th March 1946. 

Fellowships for Research in Physics and 
Chemistry, — ^With a view to encouraging re- 
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search in Chemistry and Physics, the Imperial 
Chemical Industries, Ltd., have established 
Fellowships in the University of London. The 
Fellowships will be awarded for original re- 
search in Chemistry, Physics, Engineering, 
Metallxirgy, Pharmacology and Chemotherapy. 

The Fellowships are open to persons of either 
sex. They are normally of the value of £600 

year and will be tenable for a period of 
three years in the first instance. A Fellow 
will have to take a limited part in the teaching 
of the Department in which he works. 

This year the Fellowships will be tenable 
from October 1946 but applications from candi- 
dates now on National Service who cannot 
take up appointment to the Fellowship until 
later will also be considered. Detailed Regu- 
lations and Application Forms can be obtained 
from the Academic Registrar, University of 
London, at the Senate House, London, W.C. 1. 
The last date by which applications should 
reach at this address is April 30, 1946. 

University of Madras Endowment Lectures, 
1946-47. — The Syndicate will proceed shortly 
to select persons to deliver lectures under the 
following endowments for the year 1946'47. 
Applications for lectureships will be received by 
the undersigned not later than the 1st March 

1946. Applicants are requested to give full 
particulars regarding their qualihcations and 
the subject selected by them for the lectures. 
The lectures are to be delivered before January 

1947. Separate application should be submit- 
ted for each lectureship. 

The principal terms and conditions of award 
are given below : — 

(1) The Maharaja of Travancore Curzon 
Lectureships : Three lectureships of the value 
of Rs. 250 each, relating to (a) Medicine (Cli- 
nical), (b) Engineering and (c) Agriculture. 
Applicants should be graduates of the Univer- 
sity. 

(2) The Sir Suhrahmanya Ayyar Lecture- 
ship : Value Rs. 250. The lectures should be 
bn a subject connected with Natural Science. 
Applicants should be graduates of the Univer- 
sity. 

(3) The Gokhale Lectureship: Value Rs. 250. 
The lectures should be on a subject connected 
with Indian Economics. Applicants should be 
graduates of the University. 

(4) The Sankara Parvathi Lectureship : 
Value Rs. 250. The lectures should be on a 
subject connected with Ancient South Indian 
History. Applicants should be graduates of 
the University. 

(5) The Sir William Meyer Lectureship : 
Value Rs. 1,500. A course of not less than six 
lectures should be delivered on a subject in 
History. Half the remuneration will be paid 
after the delivery of the lectures and the other 
half after the publication of the lectures. 

(6) The Principal Miller Lectureship: Value 
Rs. 350. A course of not less than two lec- 
tures should be delivered on a subject dealing 
with the exposition of the Inner Meaning of 
Human History as disclosing the One Increas- 
ing Purpose that runs through the Ages,' with 
special reference to Indian History or Indian 
Culture. 


Curreni 
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(7) The Dr. Elizabeth Matthai Lectiireship : 
Value Rs. 300. A course of not le.ss than three 
lectures should be delivered on a subject em- 
bodying the results of original investigation 
in some branch of Medicine and Surgery. Pre- 
ference will be given to a subject having spe- 
cial reference to the requirements of women 
and children. 

(8) The Rt.-Hon’hle V. S. Srinivasa Sastri 
Lectureship : Value Rs. 300. The lectures 
should be on a subject connected with the 
study of Political Science wth specal relation 
to India. 

(9) The Rt.-Hon’ble Sir George Stanley Lec- 
tureship : Value Rs. 350. A course of three 
or more lectures should be delivered on any 
topic comprised in .Esthetics. 

(10) The Dr. Annie Besant Memorial Lec- 
tureship : Value Rs. 300. The lectures should 
be on a subject connected with Politics or 
Civics or Sociology or Religion or Philosophy 
or Ethics or Education or Fine Arts. 

For further particulars regarding the lecture- 
ships, please see University Calendar, Vol. I, 
Part I, 1945-46 (Appendix F). 

National Institutes of Sciences of India. — At 
the Annual General Meeting of the National 
Institute of Sciences of India held at Banga- 
lore on the 1st January 1916, the following 
were duly elected Officers and Members of its 
Council for 1946 : — President Mr. D. N. 
Wadia, New Delhi. Vice-Presidents: Sir S. S. 
Bhatnagar, Delhi; Prof. H. J. Bhabha, Bombay. 
Treasurer: Dr. B. C. Guha, New Delhi. Foreign 
Secretary: Sir J. C. Ghosh, Bangalore. Secre- 
taries : Rai Bahadur S. L. Hora, Calcutta ; 
Prof. D. S. Kothari, Delhi. Editor of Publica- 
tions: Dr. J. N. Mukherjee, New Delhi. Mem- 
bers of Council : Dr. Ba.shir Ahmad, New 
Delhi; Prof. K. N. Bahl, Lucknow; Dr. S. K. 
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Vol. 15, No. 1, January 1946 : 

Page 20, line 2, for pu read pu ; line 4, for 
2pvll + Pv)- read 2pvl (1 + pO ; line 42, for 
Narayan read Narayanan. 

Page 29, Review of the book “Selected Topics 
from Organic Chemistry”, column 2, line 1, 
for help- read helpful. Between lines 17 and 
18 the correct formulae should read as follows: 
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THE SCIENTIFIC INSTRUMENT INDUSTRY 


^HE scientific instrument iiiduslry has been 
universally recognised as one of the *‘key” 
or the “pivotal” industries, essential for the 
promotion of research and indiapensablo for 
the development, improvement and standard- 
isation of other industries. The spectacular 
services which the industry^ rendered during 
the war have augmented this recognition and 
raised its prestige. The industry has played 
a fundamental role in the development of the 
modern weapons of war, almost human in its 
operational skill and in the pursuit 

of its target. Great ing^'miity and resourceful- 
ness have been displayed in the instrumenta- 
tion of industrial machinery and industrial pro 
cesses. This has led to an all round rationalisa- 
tion of industry contributing towards a degree 
of precision which had not been attained 
before and securing an enviable measure of 
economy of time and man- power; ihcse con- 
stituted vitally important gains for the war 
effort. 

Instrumentation has accelerated the speed of 
research; it has been rc.sponslble for eliminat- 
ing physical strain and fatigue in scientific 
work and for effecting a cou.siderablc reduc- 
tion of the personal and accidcmtal errors inci- 
dental to experimental invest Igations. Improved 
instruments have facilitated and enlivened ^ the 
teaching and the demonstration of the princi- 
ples of science; the industry provides the 
tools for the training of scientists and techno- 
logists needed for the creation, expansion and 
maintenance of industries. Scientific instru- 
ments group themselves into (h) instruments 


for purposes of instruction and demonstra' 
tion in schools and colleges, (2) those needed 
for pure and applied research, (3) those which 
are essential for the control of industrial ma- 
chinery and technological pi*.ocesses, (4) those 
which are employed in the standard isa Lion of 
industrial products, and (5) those connected 
with problems of national defence, and thus 
encompass every phase of our national life 
and existence. 

For practically every lypt' of instrument 
India is dependent upon foreign supplies; our 
national contribution to the' scifaice of instru- 
ments and instrumentation lias beim rt^greitably 
insignidcant. During the war, scientific in 
vestigators in this country bc'came painfully 
conscious of the heavy price the nation had to 
pay for liaving, in the past, negU‘ciecl to dev(‘-« 
lop this key -industry. Just at a time whom thc' 
Government launched upon a programme of 
intensive research and industrialisation tht‘ 
scientists found themselves facc'd with an (an- 
barrassing shortage of the esstmtial tools of 
research, whose supplies have sinet' becomt' in 
creasingly scarce. The sciemtists Ihcanelvc's, w(' 
are afraid, must largely acca'pt the rc'spon.sibility 
for this critical situation, since the dcweloU' 
ment of a scientific inslniincnt industry is 
their exclusive privilege. It is in.struelive to 
recall that in the early days of scientific en- 
quiry, scientific men made Ihvdr own inslvu- 
rnents and later, the rise of the instrument 
industry in Germany and England was closely 
associated with historic men of science. Far- 
sighted governments, like that of Germany ^ 
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extended their support to the industry and 
helped to establish intimate collaborations be- 
tween scientists and manufacturers. One of the 
most classical of such collaborative enterprises, 
famous in the history of scientific instruments, 
is the one which the German Government 
brought about between Prof. Abbe and the firm 
of Schott in Jena. In the early days of the last 
war, the British Government created a De- 
partment of Scientific and Industrial Research; 
the very first task which the Department 
took up was the problem of rejuvenating the 
industry of scientific instruments and of the 
optical and laboratory glasses, through both of 
which the essential tools of research are forged. 
The instrument industry in Britain has, in re- 
cent years, occupied a privileged position in its 
national economy; although its direct economic 
importance is relatively small, its indirect 
value is recognised to be out of all proportion 
to its size. The status and. prosperity of the 
scientific instrument mdiistry of a nation, is 
accepted to constitute a true measure at once 
of the efficiency and advance of scientific edu- 
cation and research as well as of the economic 
stability and technological excellence of its 
manufacturing industries. 

The responsibility for the disheartening 
backwardness of the scientific instrument 
industry in India should be shared by four 
groups of agencies ; first by the Govern- 
ment who have not encouraged the establish- 
ment of this key industry; secondly by the 
scientists and technologists who have not 
organised themselves and secured a self-suffi- 
ciency for the country with respect to the 
essential tools and accessories for scientific 
education and research, thirdly, by the indus- 
trial manufacturers who have not yet become 
sufficiently instrument-minded to lend their 
support to the industry ; and fourthly, by the 
trading firms who should undertake the res- 
ponsibility of creating an indigenous manufac- 
turing industry in the country. During the 
war, a few enterprising firms have tried to 
establish the nucleus of a manufacturing in- 
dustry ; they have worked under great diffi- 
culties and severe handicaps ; their heroic and 
sincere attempts to serve the scientific workers 
during the war years will be gratefully ack- 
nowledged. 

The present appears to offer a propitious 
moment for launching upon a five-year plan 
for the development of this industry and in 
accomplishing this task all the four agencies 
should participate and co-operate; the Govern- 
ment by extending their financial support and 
offering tariff protection, the scientists by plac- 
ing their experience at the disposal of the 
industry and through research, the industrialists 
by encouraging the instrumentation of their 
industrial equipment and processes and the 
trade by organising the manufacture of instru- 
ments in their own workshops. 

The universities and the research institutes 
can play an extremely inspiring and construc- 
tive role in contributing to the development of 
the industry; they can inaugurate courses in 
applied physics with special reference to scien- 
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tide instruments and industrial instriunenta- 
tion; they can initiate research on fundamental 
and applied aspects of scientific instruments. 
The Council of Scientific and Industrial Re- 
search has already financed quite a lew 
schemes which have a direct bearing on the 
manufacture of scientific instruments. The 
National Physical Laboratory will, we have no 
doubt, include a section for the study of scien- 
tific instruments. Polytechnic Institutes which 
are expected to come into being in the next few 
years, might appropriately offer facilities for 
training in precision mechanics, instrument 
design and instrument making; these institutes 
should be able to provide a continuous flow of 
competent technical personnel for the instru- 
ment industry. The immediate needs of the 
industry with respect to precision mcclianics 
could, however, be met by a selection from 
among the “Bevin Boys”, and the hundreds of 
skilled personnel trained in the Ordnance Fac- 
tories, Munition Workshops and the .Hindustan 
Aircraft Factory. The skilled labour which 
has been developed during these war years 
should not be allowed to languish and the 
scientific instrument industry and the fabri- 
cation of chemical plant, if started, could ab- 
sorb almost the entire quantity of skilled labour 
now threatened with retrenchment. 

With a view to speed up the progress of the 
industry, it may be advisable to entertain, for 
short periods, the services of a few top-ranking 
.specialists experienced in this line, who would 
undertake to train some of ' our • young men 
during the period of their contract. Largo num- 
ber of such experts from Germany have gone 
to Britain and America and it is reported that 
several hundreds of them have been ‘removed’ 
by the Russians. A few may still be available 
in Germany and other parts of the war- 
devastated Europe; they would eagerly accept 
an invitation from this country with gratitude 
and undertake to assist us in developing this 
industry. The task of choosing these experts 
may well be entrusted to a Technical Mission 
which should be deputed to • England, America 
and Germany, who should also be entrusted 
with the task of studying the industry in all 
its bearings, and of securing the necessary 
capital equipment. The Technical Mission 
should be composed of the instrumeni-minded 
and active scientists, creative engineers and 
shrewed- businessmen connected with the 
instrument trade. 

In an ' editorial on the Scientific Equipment 
Industry, the Journal of Scientijlc and Indus- 
trial Research (1944, 2, 75) entered a strong- 
plea for a pooling of the experience acquired by 
the scientific workers; it was suggested that the 
information thus made available should be edi- 
ted and published and a five-year plan drawn 
up for making the country self-sufficient with 
respect to the ' scientific instruments and labo- 
ratory chemicals. We earnestly hope that our 
leading men of science will take up this task 
immediately and secure the generous support 
of the Government for establishing this key 
industry on a broad and enduring foundation.' 
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THE UNDERGROUND GASIFICATION OF COAL IN THE U.S.S.R. 

ITS POSSIBILITY IN INDIA 

By M. R. MANDLEKAR 

(Fuel Labo7'atory, Deparimeut of Chemical Tcchuolofiy, l^uiver.'^lt y of Jionihay) 


Introduction! 

A LTHOUGH credit is du(' to Mondcicev 
A (1888) for the Ilrst sii«;'! 4 estion that coal 
may be gasified in situ, and to Ramsay (1912) 
who had actually proposed to carry out the 
work on an experimental -icale at a Colliery 
in Durham, but which was subsi'qiu'ntly aban- 
doned due to the outbreak of the World War 
(1914), it was mainly duo to the inteivst taken 
in the scheme by the Soviet Government that 
some preliminary experirnenh: were subsidised 
(1931). The work was latei* included in their 
five-year plans and the scheme has been in 
operation in certain Russian e.aal basins on an 
industrial scale. 

References have been made to liie method in 
literature but it is only recently that more in>. 
formation in this regard has l)(.'en available. 
Jolley and Booth (Fu-el in Sc'nrnce and Prac- 
tice, 1945, 24, 31) have survc'.yed the literature 
on this subject. 

It is interesting to note that tlio method lias 
been made applicable to coed bods which are 
difficult or unprolitable to work by ordinary 
mining metliods owiiig to the low grade of 
coal, tendency to spontaneous combustion, thin 
scam, and other reason.s. Tlie outstanding 
features of the scheme liave bt'en described in 
the article. The principal methods are outlined 
below. 

Methods 

The ‘Borc-hole-producer Method’ is suitable 
for horizontal or slightly inclined scams, es- 
pecially if the roof is porous or unstable. For 
this purpose two galleries are constructed 
within the scam to serve blast-inlet and gas - 
offtake manifolds; the gallerie.s are connc'cted 
by a number of parallel bort'-liolcs. Shafts 
(about 2 ft. diameter) for blast and gas ar(‘ 
constructed to connect the' galleries to the 
.surface. Tiic coal panel is fe, ailed and the fire 
spreads gradually yielding ! .‘an or rich gas 
according to the comp(isition f)!' tiie l)last (with 
or without oxygen). 

For the operation of Mu' ‘Stream Metliod' 
two or more' galleries, following’ tiie dij) of 
the seam, are joint'd by a ho;-i/.ontal gallery, 
•A panel may have mort' tJian 12,000 tons of 
coal. Fire is lighted in one of the paiu'ls and 
blast (enriched with oxygen), is supplied 
through a shaft. The combustion zont' advan- 
ces upwards towards the roof aYul tht' accumu- 
lated ash and any material fi'om tht' roof do 
not readily block or engulf the unbui*nt coal. 
A principal feature of the metliod is tht' small 
number of labourers required f(.ir underground 
operations. 

The ‘Percolation (or Filtration) Method' de- 
pends on the formation of shrinkage cracks 
and fissures in the coal when heated, so tliat 
it becomes readily permeable to gas. A num- 
ber of bore-holes, aiTanged in concentric rings, 
are made and blast and gas-pipc.s are fixed 
in them. The coal at the bottom of one of 
the holes is ignited and the combustion is 


maintaiiH'd by supplying air and/or osyr.vn 
llirough the l)Iast pipt'. 'The gast'oii;: pi'oduets 
formed dt'vt'lop fissures in tlu' t'oa! ina.ss allow 
ing tiu'in it) }iass U]) thriMigh tiu' adjaei'ut 
openings. 

In additit)!! to the abovt* main systi'ua: a 
lUimbt'r of eombinalions siiilahlo under difTt'r 
tail woi'king eondilions liave bt'(*n praeti.st'd. 
During tht' pi-ogress t)f tht' opt'i-alit'n;; prt'eau- 
lions havt' to bt' taken to elurek the spread of 
tire by eonslrucling briek walls iir t!u' under 
ground gallc'ries. 'flit' shafts have to ht' suit- 
ably lined. There art' a mimhe)- of otlu'r opt'- 
rations i-t'quiring eart'fiil obsi'rvation and 
eonti*t)l and for a number of them mi'chanical 
controlling clt'viees havt' Ix'en adopted. 

ADVAN'l’Ata'lS 

It lias bt't'ii claimed that uiult'i*/h’ound r.asi- 
ficatioii enables tlu' full valut' (80-90 jicr eimt.) 
of the coal to bt' won, wht'i't'as even hig.hly 
mechanised mining methods .'uahl'' only 00 pta* 
cent, of tht' t'oal worked to lie uti list'd. 

Low C|uality produt't'r gas (10i)-ir»0 B/f.U./ 
cu. ft.) is rnanuraeturt'd in tlu' . firoeess ; 

howevt'r, in et'rtain east's with tIu' ust' of 

oxygen (from nt'ighbourin.g eht'inical worl-s) 
in tlu* blast the (|uaiity of tIu' rt'stiHing g.as 
is improvt'd. It is t'ven siir.g'S'dA'd that th<‘ 
•gas t^oLild b(' strip{)('d of its hydrog.en eonlent 

which may b(‘ utilist'c^ for tiu' synlht'sis of 
liquid fut'l by llu' Fischer Tt op.-;eh prot'i's;; and 
ft)r tlu' .syntlu'sis of ammonia ri'fiuirt'd lor tlm 
ft'rtilizt'i’ industry. 

The gas is mainly list'd for llu' r.en(’ration 
of elt'etrie powt'r, for l.lie synllit'tit' tht^iniral 
industry, and for domi'stie purpose::. In all 
these' fit'lds tlu' rt'sulis aehit'vt'd have ht't'u very 
favourablt' in eomiiarisou to llii' praeliet' of 
eomnu'iieing initial oiH'rat.ions from mint'd 
coal. Giant powt'i’ stations hav ' het'ii eoit- 
strueti'd wlu'rt'by drastic savin, has Ixs'u 
t'fft'elt'd in labour and t‘ost:-:. Ii i.s ;:tati‘d (hat 
lilt' avt'ragt' output, ijt'i- man (‘inploy^al wa:; 
inereast'd frtim .30 tohs of eoa! pt'r monlh by 
mining, nu'thods to llu' Iht'rm.al ('(piivah'ut tif 
100-120 tons pt'r inonf.Ii in tht' under/'reui td 
gasiheatitm seht'nu'. While' forint'rly about 70 
pt'r cent, of tht' labour* t'mployed in ivus.sian 
coal mint's was ('iigagt'd in uridt'rju-onnd t'pt'r.'e- 
tioris, in tht' iindt'i‘gr*oimd g.asifieation ::t.ations 
only 1.5 pt'i* cent, is ru'etsssary. On tlu'riual 
basis thc' labour* r't'tiuirt'menl of thi' undt'i* 

ground gasification station is ILO timt*;; it'ss 
Ilian in coal mine. 

Tht' eti.st of i)rt)diietion of K'.m g.as (10(1 l!/i) 
B.T.LI./eu. ft.) has Irt't'ii st.ated to amount to 
abtrul 0*375 ()'5 pt'Ht't' per l.ht'nn (10(1, 000 
B.T.U.) and that of rich gas (259 B.MM l./eii. ft . ) 
to 1*0 pt'nei' pt'i* tht'rni. Tlit' eapital etist. of 
an Lindergrtiund gasification plant i;: (JO-VO pt'r 
cent, of that of a iilant t'mploying, abtivt*- 
ground prtidvieei*. Ftrr a comirint'd iinilcrgj’ouiul 
gas-el('c‘ti'ic ptrwt'i* gt'iu'rating; station tIu' caiii- 
tal cost is givi'ii as 1,500 roiihit's pt*r KAV. 
installed power (i.c., about LGO) and the 
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prime cost of power as 4-6 kopek per Kw. hr., 
i.c., about 0-4-0 *6 pence per kv 7 . hr. 

Possibility in India 

The new scheme has been largely developed 
during the war and it is expected that the 
coa‘l basins wherein the underground gasifica- 
tion stations are situated would provide the 
centres round which the large-scale industries 
of Russia would be developed. In India 
ambitious plans of industrial development are 
under consideration and preparation. As a 
preliminary step provision of cheap power is 
to be ensured. In those parts of the country 
where coal deposits are occurring, e.g., Bengal, 
Bihar, Hyderabad (Deccan), Central Provinces 
and certain Central Indian States, plans for 
the erection of giant thermal power stations 
are being probably prepared so that cheap 
power may be available in che coal areas 
wherein would be located the large-scale in- 
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dustries of the respective provinces. The pro- 
jected power stations perhaps may have been 
designed to utilise mined' (inferior quality) 
coal. The success achieved by the under- 
ground gasification methods, in the U.S.S.R., 
should not be overlooked by the authorities 
concerned in this country. 

It is necessary to stress that the coal re- 
sources of this country are limited and, in the 
light of the experience gained in Russia, low 
grade coal (some of which has been regarded 
as unprofitable to mine) and, an appreciable 
proportion of it, may be fruitfully utilised in 
the interest of the country. 


— The cost of printing this contribution has 
been defrayed by a generous grant from the Rockefeller 
Foundation for the publication of results of .sclentifiic 
work made to us through the kindness of the National 
Institute of Sciences, India. Ec/. 
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MUSEUMS ASSOCIATION OF INDIA 


'THE Museums of India, which, as those else- 
where, have been victims of great havoc 
during the war, are now being gradually 
restored to their normal condition. Various 
organisations, such as the International Muse- 
ums Office at Paris and others, have already 
resumed work and are drawing up plans for 
the promotion of human culture, and it is 
hoped that the Museums Association of India 
will associate itself with such organisations. 

Reference should be made here to the sad 
demise of Mr. Manindranath Dutta-Gupta, in 
whom the Taxila Museum has lost a most 
devoted Curator. 

The Association has successfully started the 
publication of its own Journal, and it is hoped 
that in addition to the two numbers of the 
Journal in a year, a separate brochure on 
museum administration will be issued in the 
near future. Another noteworthy activity of 
the Association was to draw up a compx^ehen- 
sive questionnaire on topics relating to museum 
reconstruction. . \Vhile some museums have 
given answers conducive to museum improve- 
ment, many of the smaller museums and those 
under the Government of India have remained 
indifferent to the questionnaire, scarcely real- 
ising that the attainment of a high standard 
depends largely on their contacts with non- 
official associations. 

While, in India, the ^owth of museums has 
been intolerably slow, in America and Russia, 
museums not only increase rapidly in size and 
numbers but are also inextricably linked up 
with visual education. Indian museums will 
greatly benefit themselves by actively partici- 
pating in an universal educational drive. 
Labelling, again, presents more difficult prob- 
lems in" India than in other countries, and it 
is often necessary to have labels written in 


* Abstract of Rao Bahadur K. N. Dikshit’s Presiden.- 
tial Address to the Second Annual Meeting of the Asso- 
iation, Madras, 1945, 


four or five languages. The present moment 
is particularly opportune for strengthening the 
museum movement in the Madras Province, 
for the Madras Museum had its origin here 
exactly a hundred years ago and it is most 
fitting that the completion of the five-year deve- 
lopmental plan of the Superintendent should 
mark its centenary. A special exhibition may 
also be held on the occasion, for exhibitions 
are of great educational value and museums 
should endeavour to direct such occasional 
outbursts of activity into more permanent 
channels. Another essential function of the 
Museums Association is to arrange for exchange 
of exhibits for the mutual benefit of museums: 
though historical museums may be unwilling to 
part with original specimens, provision may be 
made for exchanging duplicates, models and 
casts, and the Association has already made a 
beginning in executing such schem.es. 

The progress made by the museums in India 
during the last year has been considerable. 
The Baroda Museum has started issuing 
a six-monthly bulletin, while projects of estab- 
lishing Regional Museums in different cultural 
centres are taking shape. 

Standardised training for museum personnel 
is another important task of the Museums As- 
sociation. For the present the opening of 
regular training courses for museum work in 
this country would be too premature, but 
curators may be materially benefited by work- 
ing in the Archaeological Survey and in the 
various sections of the first-rate museums in 
the country. It is also desirable to co-operate 
with the British Museums Association in this 
connection. 

Finally, a word of thanks is due to the 
curators of different museums for their whole- 
hearted support and especially to Dr. B. C. 
Law, the scholar-philanthropist of Calcutta, 
who has recently become a donor of the Asso- 
ciation, 


S. Thomas Satyamurti. 
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RESEARCH IN DAIRYING- 


p ROF. M. D, Kay, DiiTctoi’ (»!' tlic National 
Institute for IR'Soarch iii Dairying,, who is 
on a sliort visit to this count) y Rav(‘ an int; ri'st 
in^ 4 ' talk on tlic roctait d.’vciopincnt ; in !>airy 
Science, with siiecial lad'eriau-* ■ to his wor!; iii 
Eni4land. Outlining' tlu* ori'hn and dev(’h>pineni 
of dairy researcii in (h'(‘at Uriiain, lie deserih 
ed the present ri'Iationship of jhe Dairy lvt‘~ 
scarcii^ Instituti's to tile Aipa'ciilliirai Ih'Search 
(^)iincil and to other Instil ulo;-: dealing w'itli 
various aspects of the a.ericiiit ni'al and indns 
trial researcii. Tlu' National Institutv' for 'h‘.t'- 
searcli in Dairying at Ih'adin:*: is closc'ly asso 
ciated with tlu' Univ(‘rsity of Ih-adine; hut 
e.ijoys a Rood deal of autonomy and is admin- 
isU'rt'd l.)y its own Rovei'nim; body. C’o ordi- 
nation of work within Ihc* Insiiluh' is .-u'cnri'd 
by a small proft'ssional SiaiT i, ’omrnil l.is' com- 
j))ased of semior nu inhei's of ihe resems'h staiT. 
In addit.ion to pciananent members of t.lu* statT, 
post Rraduate research students and vi:;itinR 
ri'st'arcli wairkis's from o\'crsea;. are enc.ae.ed in 
tii(' various d(‘part numts of the Iniditute on 
sjH'cial ])rol)lems. At pi’t'stsil, live nejiartmiMits 
exist, i.c., Ilusliandry, Physiolo:iy, { »atd. erioloRy , 
Ch(‘misti*y and Niitrit.ion. In addition, a nt*w 
s('ction, th(‘ Dairy Machinery vSection, is lik(dy 
to reach dc'partnu'utal statn.s very soon. D(‘ 
twec'n tlu'm tlu'si* de|)artm(‘ids cover the wnde 
raiiRe of Dairy Science, iiro, dim*, fei'dinp. and 
mamiRt'mtmt of dairy cows for milk production 
(*n tiu' OIK* hand and nK'tiiofi.-; of milk distrihii- 
ticn and ('vem of kc'spinR milk in the* consuin(*r\s 
home on the otlun*. 

Dr. Kay d(\scril)ed a fc'w of ("<' res<'ai*ch prob 
Icms which had h(*en dealt l<,v the Insl.iluU' in 
tht* reci'nl past and i)rest*nl. lie pointed out 
the dirt‘ct importance to the whol'* community 
of knowdcclRt* obtained of tlr* t'lV'*ct of IVt'diuR 
and ()tlu‘r controllaljU* factors on tin* nutritional 
and other qualiti(*s of the milk produced. Ih* 
Rave an account of rect*n1 woi-k on the control 

AhsiriuS of n h‘< tuic deli vdcd by I*r<d‘. !1. D. 
Kay, CJ;.!-:,. I)..Sr., K.K.S.. mi lln* 1 1 1 h M aivli JtM th 

at tin: Impciial 1 l.iii y Kc .r.m h ln'.titutr, r.,m«',;d <> re. 


(•f milk (piantity and qimlity l)y mean.; o!' !mr~ 
moms and tin* metltods by whicii milk laid 

h. t‘n pi*oduced from vir/.*in and from harre.i 
animals. As ri'Rards Dair’v 'ri'chnofo:'.y , iin 
jirovi'mi'nts in nu'thods of ] > );:teuri::at ion and 
tile control of hcat-treah'd milk wo're desmdhed. 
'riu* desirability of makinR ii.; * of liacti'i'ic dopj 
cal advice in tin* ck'visinR ami improv( :ii' n; of 
dairy applianci's and daii'y mac-inri(‘ry <d' all 
kinds was ('m})hasis(*d. A number of i.rcddeins 
conceriK'd with tlu* cht*inical (*om posit ion of 
ndlk had ht‘(‘n lackh'd and solvi^l within (be 
past f(*w yi'ai's. A ri‘c*(*nt. and inter* ‘st in?'; lintD 
iiiR lia<l bet‘n that imdc*rh‘'‘( jitj;*' of (‘ews (bat had 
t;:k{*n plae(‘ in .sonu* districts in Ih'itain (Inriip* 
tht* war y(*ars had resuIU'd iti a fall not. t*nly 
ir. tiu* volnim* l)iit also in tin* mitrilional «pta 
lily of the milk prodii(*('d. C>hjt‘<‘tivc method;; 
(?f ass(*.ssin.R tlu* (piality of d.iii-y products liy 
dn-cct m('asur(*mt‘nt of tht*ir iiliys.ical charaet.cr- 

i. *^(ics had also lK‘t*n d(‘V(‘lopi‘d, Dr. (vay 
thoii.Rlit that in t'vcry Dairy Ih'.st*arc!i Institute 
a Nutritional Sc'ction, wlure tlu* mitritional 
valiu* of milk and ('onstitii<*nt:i of milk could 
}•-<* accnrah'Iy ass{*.ss(*d by ch(*mical, idiy- 
.•-acal and hicdo.Rii’al nK*thods w\'c; a nt'cc;:;:i(y. 
!!( also illnstrah*d tlu* nc(*d for th<* closi'st coD 
i'd)()i*ation l.K'tw(‘('n tlu* stalT of (lu* dairy re* 
search orRani.sations di*aline; witli speciali;:! 
;;uhj(‘cts which in many c.'ist*;; li.ad an imporiant 
iK'ariiiR on tlu* pro.!»;r(*ss in dairy sc'ii'ucc. In 
his vi(*w thciH* was a lai'f'.’c luimins* of unsolved 
dairy problems p(*i’uliar to lndi:i, in mdU )n’o- 
duction, in tlu* handling and i)rnc(‘s:;in/‘ of liipiid 
milk and also in tin* makin,e, ol Indian dairy 
piaKlucIs and in tlu* ntilisatimi of by jirodiK'ts. 
If th(‘sc prol)lcms ri'inained umtolvcd. tliey 
would (‘onfinuc to handi^sip .':t vi'ia'ly the pro- 
dU(‘tion and ‘consumption of milk and milk pro- 
ducks ill this country and in con.sepiKSKS*, llie 
nutritional .stains of tin* popnlalion. It. was 
cii'ar that out* of tlu* most important national 
la.'ik.s facin/’,' India wa;: l.o (‘n;:ur'* an incrca.scd 
jirodnction and consumption of mill: and luill; 
piodncls of rc'ally satisfactory (piality. 


THE LATE MR. KAPILRAM IL VAKIL, M.Sc. (Tech.), PM.C., F.C.S. 
A PERSONAL ESTIMATE 
Dy S, (k SAS'rtfY 


TT was at the palatial and Im. pilaiiU* re:;idcnce 
of Sir Lala Shrc<a'am ttiat 1 la.sl. nu‘l 

Mr. Kapilram Vakil. Tlu* oet‘a;;ion wa;; tiic 
second mec’linR of Paiu'l on ilc:ivy Dhemiisd 
Industrie's of wliicli lu* was ;i nu'inh. r and vSir 
Lala, the Chairman. .Just hefeis* Imieh, all the 
c;iicsts had Ratlu*red in tlu* v* randah. It wa.; 

Riven to me to diseharRc* a V'-ry pk'asant iiocial 
duty. To Sir 'k. S. V(*nkata:’aman, the celt* 

bvated suRareane t‘Xp(*rt, I bad Hu* privilej-U* 
of prosontinR tlu* late* Mr, Kapili’am Vakil as 
'‘the Doyen of iieavy ciu*nii(‘al indnsti*it*s in 
India”. The two lu'rot's (’kisped each olhei'’s 
hands and were Ix'aininR at e;ich other and 

exchanged thouRhls and klea.*v so much .so 


(hat Sir Lain liad to Rt'nlly ri'inind them that 
luncli W'as wsaitiuR. 

'rh(‘ incidt'ui narrah'd al)nv(* indicate;; the 
«.';timat(* in whi(‘h I lu'ld the lah* Mr, K.apil 
ram. Kor lu'arly thirty l’iv(* year;:, lie lahonreil 
in t.lu* lu'ld of clK'inicai iudu;;! rit*s in India, 
;;i.i‘cially licavy ciM'mic'al imh istrie;: a:; a pio 
ii(‘(‘r. ile \V(‘nt throuR.h all the vi(‘i:;;;i( inie:; 
and Iribnlations that Ix'set the path of .j pin 
ni't'i* in any country, tlu* nu/re ::o a pionem* 
in . tlu* fu'ld of lu'avy (’lu'inical industrie;; in 
India. Wlu'ii I eut, eia'd tlu* lield a;; a fellow 
w()rk(*r, Mr, Kainlrnm had .alri'ady t(*u year;; 
of solicl work to his credit. lie wi*leonu‘d me 
as a hrotlu'r. On many an o('ea;:ion w‘ln*n w** 
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had to differ we sparred at each other like 
devils but, thank God, our friendship ^did not 
suffer. My admiration and respect for him 
continued unabated. We had not many oppor- 
tunities to meet each other but we exchanged 
letters fairly often. The respect due to an 
elder brother and a desire to defer to his 
experience and counsel always formed the 
background of my relationship with him and 
he reciprocated tvith affection and helpfulness 
towards an aspiring younger brother. It was 
lucky for him and lucky for India that the 
famous house of Tatas extended their hand of 
help towards a newcomer in the field of in- 
dustrial, chemistry and chemical engineering 
which was not very popular at that time in 
Inda, and probably so, even in England. In 
that country chemical industries existed and 
flourished. But research chemists and chemi- 
cal engineers were looked upon with suspicion, 
if not disfavour. Germany and America were’ 
forging ahead in the held of chemical indus- 
tries but England was resting on her oars and 
content to reap the ‘profits of an Empire tirade. 
It was at such a time that Mr. Kapilram Vakil 
made his debut before industrial India chape- 
roned by the famous house of Tatas. 

His first efforts were in the field of oil indus- 
tries. He contributed his share of work in the 
planning and starting of the Tata Oil Mills, 
Ernakulam. He was one of the earliest chem- 
ical engineers in India to think of hydrogena- 
tion of oils and fats and conducted several 
experiments personally on a plant scale. He 
published a paper on “Hydi'ogenatio.n Flavour” 
{.Chemistry and Industry, Review Section, 1923, 
pp. 7.88-90) which was widely noticed and 
reviewed in the technical press and the re- 
searches that followed the publication of this 
paper did much to ultimately remove the 
hydrogenation flavour from hardened oils 
meant for edible purposes. But the publica- 
tion of this paper made the Indian industrial- 
ists a little more cautious. The Tatas, how- 
ever, ventured to put up a plant at Ernakulam 
but it had to be closed down after sometime 
in spite of the heroic attempts of Mr. Kapil- 
ram. It is unnecessary to recount the history 
and progress of “Tomco” with all its ramifica- 
tions in the field of oil production, soap-making, 
hydrogenation of oils and fats and glycerine 
production. They are well known in India. 
Mr. Kapilram Vakil contributed his share for 
the success of these enterprises continuously. 

That he was basically an industrial chemist 
and turned his knowledge into many useful 
channels is proved by the fact that he contri- 
buted a very valuable report on the bye-pro- 
ducts of wood distillation to the Government 
of Mysore who were then projecting the Mysore 
Iron and Steel Works. This report was printed 
i.Q 1920 and obviously it was meant for private 
circulation. As an Industrial Chemist and Chem- 
ical Engineer who later on had to snend some 
cf his time at the Mysore Iron and Steel Works 
I had the privilege of going through the report 
With th? knowledge then available to chemical 
engineers, no better or abler report could 
have been submitted taking all the relevant 
local factors into consideration in relation to 
the international competition in the field of 


production and sale of methanol, acetic acid 
and other bye-products of wood distillation. 
I am preserving a copy of this report and 
before writing this paragraph, I re-read the 
same much to my personal benefit. 

Perhaps the most outstanding contribution 
in the field of chemical industries in India 
made by Mr. Kapilram Vakil is in the utilisa- 
tion of salt and the byeproducts of the salt 
industry. For nearly quarter of a century, he 
dedicated his life to this branch of heavy 
chemical industry and undaunted by early 
failures and difficulties, he acliievcd a degree 
of success for which no more monuments are 
required than the Dhrangadhra Alkali Works 
and the Tata Chemicals at Milhapiir. There 
was a time when table-salt was being import- 
ed from such far off places as Spain and 
England. Mr. Kapilram Vakil made up his 
mind that the salt industry should be estab- 
lished in India and started liis iirst manufac- 
ture at Kharagoda. The success of Kharagoda 
enterprise encouraged others and now, a dozen 
or more similar companies arc working sue- 
Cv=:ssfully. But it was the basic work of Mr. 
Kapilram Vakil that led to this satisfactory 
development. Manufacture of magnesium chlo- 
ride from the salt bitterns at Kharagoda and 
elsewhere must go to the credit of Mr. Vakil 
a.^ also the manufacture of bromine from sea 
water. It will not be an exaggeration to state 
that Mr. Kapilram Vakil is the father of the 
salt industry in India. 

The love and respect in which Mr. Kapilram 
Vakil was held by his own staff of officers 
and men can be proved by the following two 
extracts from the address presented to him 
on 28th May 1943 on the occasion of his sixti- 
eth birthday : 

“Some of us present here recall that when 
you came here seventeen years ago, this 
place was a veritable desert over-run by 
cactus bushes and infested by reptiles. In 
less than two decades, with the encourage- 
ment from the Baroda State and the enter- 
prise of the House of Tatas, you have trans- 
formed the desert into a modeiai industrial 
town where hundreds of people to-day earn 
their* daily bread ...” 

“In the works at Mithapur, we see to-day 
the culmination of your work extending 
over the best part of your life. This couid 
not have been achieved had it not been for 
the breadth of vision, boldness of conception, 
tenacity of purpose and untiring energy 
which you have displayed and which should 
be a source of inspiration and an example to 
all of those who are associated with you ...” 
In my own humble way 1 have been some- 
what of a pioneer in the field of development 
of chemical industries in the State of Mysore. 

I know from personal experience the hardships 
that a newcomer has to ' face and the dis- 
appointments he has to put up with. There 
are moments and situations so Ircart -breaking 
mat one feels like abandoning the project. 
Time and again, ideals will have to be revived 
and the struggle recommenced. We have to 
swallow our pride and we .have to pocket our 
self-respect. The only thing to do is to sum- 
mon all the patience and perseverance at our 
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command once a^^ain and tiy to p('rsuad(' ilu' 
power's that bc‘ that tlu‘ indastry wt‘ ai*o 
rccornmcaidin^ is worthy of all the iVouhlc and 
is in the best inUa'osls of India. Mr. Kapilram 
Vakil was a fu i‘o in this r(\siH‘cL If iu' was 
convinced that a particular cni,c'rpris(' was 
p,ood and worth (ighlinK tor, he rounid. hlv(‘ a 
Trojan. Even in technical and scicaii.ii'K* mat 
lers, in committeL's and otlwr places, ne was 
a very tou^^'h man to ^'et or\ with because lie 


()7 


was vc'ry staunch and umadcadin;'; wluai lea was 
li^4id.iip4 foi- an idt'a which he helievocl was 
Iru;,'. Ut' was V('ry strict, and austt'rt' in c*<)iU“ 
mith'cs but imnu'diately al'h,M‘ward.s at 1 h(‘ 
lunc'h table', his swei't smilt‘ would await you 
and ()iu' would I’t'cl tlu' warmth of Ids hiiinan 
((ualities. That was my experience'. I am sure* 
tlu're* are' hundrc'ds who w<add conlirtn this 
estimate* e)!' him. 


OBITUARY 

SIR UPENDRANATH BRAHMACHARI, Kt., M.A., M.D., PIi.D., F.R.A.S.R., F.M.I 


( I.S7J 

ITH the de'atli on Fe'brua.ry (5, 1 1)4(5, at his 
'' Calcutta re'sick'nce*, at l.lu* a.i^e' of 7M, ed' 
Doctor Sir Uiii'ndranath lh*aiun.ae*hari, Indian 
medical world has le)st. its doyi*n, ejiu* who will 
lein^' be reMardc'd as euu* of the most ve'rsatile* 
and colourful iiersomdiru's e)f nuuie'in scicntlhc 
m.'dicino in India. Wlu'n Clu'mollu'rajiy, wliich 
tirst originated with Erhlich in Cermany (lt)()t>), 
did not even make* its far-rt‘ac*liiii^»‘ intlue'iice 
felt in many progrc'ssive* Wesle'rn count rie's, 
Bralimachari’s imagination and initiative' at 
tracked him to this most fr-uitful bi'ancli of 
Pharmacothc'rapentics, and thi'ou?.‘h patii'id. and 
indefati/^able weirk with almost iirimilivc label- 
ratory facilities at his dispo.'^al, lu' sue'cct'dcd 
in discovering] a spt'cihc (Ur«'a Siiliaminc*) for 
Kala-azar (Visceral LcisfinianiasU;) , which neit 
only saved millions eif lives in his own country 
but also in many art'as in the* Nt'ar and Far 
East whore the fell disease playe'd havoe with 
human lives (mortality raU', ineludhu;’ compli- 
cak'd case.s, was re'ceirck'd as :)t) pe^'v ee'nt. Fe)l 
le.'wing discovery of Ure'a Stil,)an)ini' and other 
specitics, it is stated to be r<*duced to 1 to 2 
per cent.). 

Upendranath was the* son of lat * Dr. Nilmoni 
Drahmaehari, a nu'dical iiractitioju-r e)f .lamal- 
l)ur (Dislrie-t Monghyr), where) he* was be)rn 
e)n De’cemI);'!’ ID, 1872. Fa'-ly during .scliool 
care'C'r, young Brahmae'liari sluAvesl inU'lIi/y'nei* 
and (‘apability of a high ordor. Following a 
brilliant can e‘r at the u-hool, lu* joini’d tlie* 
llooghly Colk'ge* fi'om wlu're* la* took hi.'; U.A. 
Degree with IIone)Ui*s in IVIathe-matics. h'lu'ii 
he enrolled himst'lf as a post g.raduah' stiiek'iit 
in, the Presidency College, (’ateuila, aiui fj-om 
there took his M.A. Dt'gre'o in (’hemisiry olilain- 
ing a first class. Mt'rt* canu* a turning point in 
his career. His father, who was a mcclietal prac 
titioncu*, insistc'd that his sou should go in for 
Medicine, while he himst'lf dcsirt'd to follow' up 
the academical line, whert* his kuowlcdgt' of 
chemistry and matlu'matics w'ould .stand him in 
good stead and enable him to proho into lu'w't'r 
fields of knowledge. Tt was foi-uinau' that Iht' 
father prevailed, and young Hrahmachari ulti- 
mately joined the Calcutta Mt dical Ctdlegt*. 
He passed the L.M.S. (1898), and M.D. (1899) 
examinations standing first both in Medieiiu' 
and Surgery. He then joined llic Ik'oga] Mc'di 
cal Service and was posted at tht* M it ford 
Hospital, Dacca, where, within a comparativt'ly 
short time, he built up a wide practice and 
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though still young, matk' a n;mu‘ for Iiitnut'lf 
as a physician of grt'at nu'rii. In .spite* of Iii.s 
growing popularity and tlu* ever-iiuT<';i.si ng 
demand made on his time by i)ati(‘i p.s, hv 
managrd to ki'i'p his aeadc'inic activities ulivc. 
In 1902, lu' ohtaiiu'd his IVl.l)., a rai’o at'hic'Vi' 
inent in those* days, and within tlu' ikokI t wo 
ye<u s, se(*uri'd iht' Pu.l). Dt'^p'ev* by sul>mil.t,i ng 
a thesis on “Studii's in I lemol vsis’’, wliicdi ri*- 
mains (‘ven today a lirst-cla.ss study of Uu* 
physiological and physico-i'itemical proiiorlics 
<>( th<* K.ed Blood Corpusek's. In tin* t'arly part 
ol this ('('ulury, tlu'ri* was probably no otiu'r 
pu'dical graduati' in Indi;) who combi lu'ci in 
himst'lf a Scit'nce Dot'torak' wdth a IVlt'd iral 
Doctorak'. 

In 1901), Hrahmachari t'amt' to tls* C/anii )D<‘ll 
Medical School, (kik'utta, as 'reat'licr of Mc'di 
c*mc and rt'maiiu'd in this In.stitution until 102', I 
From 1928 to 1927, lu* lit'camr* tlu* Adciitidual 
I’hysician to tlu* (\alcutta Mt'dicai (7.11c;ii' Hos- 
pitals, tiu' first non I.M.S. j.hysician to' ht* so 
iionourt'd and aftt'r rt'tiri*nu'nt, took up tlic 
lionoi-ary po.st of Profissor of 9’ropical IVIedic'int* 
«it tlu* C ai'micliat'l IVIt'dit'al C'.olk'gt*, and Drtitk'M- 
.sor of Hio(*h(‘mist!‘y at tlu* Calcutta Dili vt'csi tv, 
which dutit*s lu* (*oniimn'd to pt*rforin until 
his dt'aih. 

Hralunachari’.s most imp(,r{ant work, and 
for wduch lu* is so iinivt'rsallv know'll <clis 
cov(‘ry of IJVt'a Stibamiru*), w'as dont* whik* 
he was assot'iatrd with tlu* Camplu*!! lVk*c,liuaI 
School, Cified with a k(*(*n, jiujiii.sitivt* iuul 
analytical mind, he did not fail to lakt* t'arly 
nok* of ill;* dilft'rt'iu't* l)('t\v<*(*ii tlu* two <li,s 
t'ast' t'litilit'S Molaria and Ivala a/.ar vvlu^'h 
wt'rt* usually confiist'd in thosi* days for want 
of laboratory and micros(*opic data. He was 
iinprt'.s.st'd w'ith tlu* fact that whik' (|uiuinc 
w'ould alford lu'lit'f in casi's of malai ia, it would 
not ioucli kala-a/.ar (‘asc's, who slowdv lait 
sur(‘ly succumlx'd in spiti* of the bi*.sl ‘ Iroat 
nu'ut that (*onld he* givi'n to Uii'in at that. tinu*. 
'I lu* only m('asuri‘ whicli atTonh'il sonu* i)runns(' 
ol rc'lii'f was tlu* administration of antimony 
.salts in Uu* form of sodium or pola.ssnnn anti- 
mony! tartrate. Ev('n this wms far from salts 
lactory as tlu* ti’eatmi'iii had often to lu* un- 
duly prolongi'd without concomitaiii .suec't'.ssful 
rc'suUsa 

With a grant from the Indian Ik'si'arch Fund 
Association, Bralnnacliari got logclh(*r' a voimg 
band of organic chemists from the Calcutta 
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H.S. brand. The wavelengths of the bands 
are: 4488*14 (1), X4487-48 (3), X4487-04 (4) 
A.U. Experimental observations indicate that 
these bands are also due to the CuO molecule. 
Andhra University, 

Guntur, V. Ramakrishna Rao. 

February 16, 1946. 

1. Loomis, F, W., and Watson, P. R., 1935, 48, 280. 
2. Pearse and Gaydon, The Identification of Molecular 
Spectra, p. 109. 

ULTRA-VIOLET BANDS OF MERCURY 
IODIDE 

In a previous letter i three new systems of 
bands between X 255 0-X 2300 ascribed to the 
diatomic mercury iodide molecule have been 
reported. Photographs of the band . spectra 
below X 2300 have since been taken using ultra- 
violet sensitised and Special Ilford QIII plates. 
The G. •& H systems- reported briefly by Pril- 
heshejewa^ have been obtained and measured 
under high dispersion. About forty band-heads 
are recorded in the G. system, (X 2250-2165). 
Analysis of the complex structure of this sys- 
tem has revealed the existence of three dis- 
tinct V" progressions. The G H systems as 
well as the Ft, F.^, F.q systems are found to 
have the same lower state, presumably --2, as 
the C and D systems analysed previously.- 
A detailed discussion of the analysis of these 
bands will be presented elsewhere. 

V. Ramakrishna Rao. 
K. R. Rao. 

Andhra University, 

Guntur, 

March 11, 1946. 

1. V, Ramakrishna Rao and K. R. Rao, Cicrr. Sci., 
1945, 14, 319. 2. Rao, Sastry and Krishna Murty, Ind, 
Jour, Phy,, 1944, 18, 323. .3. Prilhesh ejewa, Phys. Z. 
Sew jet., 1932, 1, 189. 

PRINCIPLE OF CONSERVATION OF 
ENTROPY AND EQUATIONS FOR THE 
REVERSIBLE SATURATION ADIABATS 

The equations for the adiabatic ascent of satu- 
rated air in the atmosphere are derived by 
treating the ascending air and the resulting 
products of condensation — water (above 273 “A) 
and ice below 273° A) — as a closed system and 
applying the well-known principle of conser- 
vation of entropy for the changes taking place 
in the system. Three distinct stages are usual- 
ly considered during the ascent, viz., 

(i) ■ The Rain Stage (T > 273° A) during 

which the product of condensation re- 
sulting from the ascent is water; 

(ii) . The Hail Stage (T .= 273° A) during 

which all the -liquid water is trans- 
. , formed into solid ice: 

•..'.(iii) The Snow Stage (T < 273° A) during 
which the water vapour passes over 
directly into the solid state (sublima- 
tion). . 

It is obvious • that if we write down the 
expressions for the entropy of the system in 
each of the three cases mentioned above, it 
shoiild have the same value. . 


In his treatment of the problem in the second 
edition of his book on “Physical and Dynamica 
Meteorology”, D. Brunti starts with the prin- 
ciple of conservation of entropy, but the con 
nection between his equation for the rain stag( 
on the one hand and snow stage on the othei 
is not quite clear. It might be mentioned tha 
if we try to solve the equation for the snow- 
stage given by Brunt by substituting th( 
entropy value used during the rain stage, i 
will lead to totally- erroneous values despit( 
the apparent similarity of the two equations. 

This apparent contradiction can be got ove: 
if in developing the expressions for the entropy 
of the three phases of water we choose th« 
temperature corresponding to the zero of th( 
entropy scale below the freezing point o 
water in all cases and also postulate explicit!: 
that below T^ = 273° A the liquid phase is ab 
sent. In this case the following expression 
for the entropy can be easily developed: — 

<f>x = Entropy of 1 gram of dry air at tem- 
perature T and pressure (p — e) 

= c^ log T - A R log (p - e) 

= Entropy ol z grams of ice at tempera- 
ture T ( < To) ^ z Ci log T 

4>z == Entropy of y grams of wat6r at tem- 
perature T (> To) 

= y c< log To + +y c log ~ 

-•-0 J-o 

= y (ci~ c) log To 4- yc log T -4- 

■^0 

<^>4 ~ Entropy of x grams of vapour at tem- 
perature T (< To) in equilibriuir 
with ice 

-= X c» log T f 

4>5 Entropy of x grams of vapour at tem- 
perature T(^To) in equilibriun 
with water 

= a: (Ci - c) log To -h xc log T' 

■ I . Lg ^ I. 

'To ~T‘ 

(The symbols have the same meaning as i; 
Brunt’s book.) 

If we consider the adiabatic ascent of 
sample of saturated .air in- which 1 gram c 
dry air is mixed with grams of wate 
vapour, we can derive the following equa 
tions : — 

(a) Rain Stage (T > To). 

^ = X + y 

4> ~ <f>i + + <f>5 (1 

= (cp + ic) log T 

- ARlog(p - e) 

. . +[4(ci-c)logT„ +i^^] 

= Constant. 

Compared with the entropy equation give 
by Brunt we see that the expre.ssion witiii 
the double brackets (which is a constant fc 
a given value of i ) occurs as an addition: 
term. 

(b) Hail Stage (T = To). 
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For Iho bciiitiiibiu of the hail \vt‘ havo:- 

</. - <h i <h J- • (-) 

• ^ (C;, I i Ci) lOK" 

- A Rlofi (p, • Col I 

Cons! ant. 

For tho (*N(l of tho hail \V(‘ havt‘ ■ 

</. ■ ./m I <h i '/>.i 

(<‘;» I ^ ('i) lOK To 
- A ll loK (?)- I ■* 

A tl 

' Constanl. 
lloncc' wo havo: 

— ARlo/^ h;),-"0„} ! I (4) 

A K loK’ (Vv. <’(.) i ‘ 

1 o 

This is in aT^ia'onuait with Brunt's t‘(|ualioin 
(c) Snoiv Stage (T < T„) 
t X ■{ z 

0 </n I i ‘/'-I (I'O 

(C;, I 4 ^’0 loft: T 

~ AUlo«{}) • (•)'! 

•• Constant. 

This equation is tho sanio as that f^iv(*n by 
Brunt for tho siu)w stages In (‘(\uations (U, 
(2), (3) and (5), tho constant (0) has tlu‘ 
same value. It mij^ht be inontion(‘(i that tlu^ 

expression, 4 (Cf c) log To h ^ ^ reprensetUs 

X i) 

the magnitude by wliich tiie valu(‘ of tlu‘ con- 
stant has to be altered when wo <'onu' lo the 
snow stage if we use Brunt’s eciuation for tlu‘ 
rain stage. 

Meteorological Office, R. Anantiiakhishnan. 

Upper Air Section, S. Yecnanauayanan. 

Poona 5, 

Februarij 1(>, ,H)4G. 


1. brunt, I>. , PJtyxiidl afui /h'nafiiitu/ ^ 

19U1), no- GO. 


A TORNADO CLOUD AT MADRAS 
A TORNADO cloud was obsorvotl towards th<‘ 
southeast of Madras on the 8tl\ of Uctoht‘r at 
12-45 p.m. As tiiert' is no rocord uf siu-h a 
cloud having becai obstawed lad'oro in this part 
of the country, a description of tiu* nu*t(‘orolo 
gical conditions accompanying it and a sktdeh 
of the observed cloud were* <’onsidor(‘d to bt‘ 
of sunicient interest to merit publication. It 
was unfortunate that a photograph of t)i(‘ cloud 
could not be taken for want of c‘(iuipinent at 
the time. 

The phenoim-non was seca\ fi’oin th<‘ Ob.serva- 
lory at Meenambakkam wliich is on tlu' soutli 
ern outskirts of Maidras. It seemed to he more' 
than five “miles away to the southeast of the 
Observatory and was probably over the sea. 
Earlier, the sky was about 7/ it) eoveu'ed with 
cumulo-nimbus clouds. A belt of sky, about 
10 degrees above the horizon, was praetically 
clear, except for distant whitish cumu- 
lus clouds, The ba3c of the cumulu-n unbus 


cGtaids .slootl out in (‘U'ar rt'lirf against this 
back, ground. A funncl-shapod j)rolrusion was 
i)l)Sorvt.‘d in {>iu‘ ))lai*{‘ alune, tliis liast' line at 
12 4.5 hours hS.T.'- 11 c'xtendcd iip lo abuid. 

.5 dogrres ai)ov(' the horizon a.s in l'’ig. 1 and 



I 


Ido. I, The* tnn^ado flouil .it 12-1.5 p.iu. 

.soon hecanu' Inait near tins lowei’ I'ud .( 1 2-50 ) . 
'riu‘ part ludow the bend decayed raj)iclly, 
while lh(' part ahovc^ g.radually shrank into the 
.’•••liapt' of a turhuUail eont‘ (12 55). Tlu' whoh^ 
pt'otrusion vanislu'd suddt'nly at 12-00 hours. 

(Iraphs of the surfa('(‘ l.t'mpt'ratiire and humi 
dity on tho 7th, 8th an<i Oth October a.s ’“('cord- 
ed by tlu’ .st'If la'eording iiistrunu'iits a;t tlu' 
( )l)S('rvatory ar(’ iH'product'd in Fi/js. 2 ai\d 2. 



'Pht' temp(‘i‘aturt‘ curve for tht* 8ih sltows a 
;aiddou fall from about 12-40 hours onwards, 
(juitc' unliki’ what happ(‘n(‘d on tlu' previous 
and followiitg days. 'I’lu' ndaliv' humidity rust' 
sharply on tlu* Ht.h from about 12 20 hours in 
striking contrast with that on tlu* other days. 

/Piu' uppt'r winds at Madra.';, which wc'ri' (‘a.st- 
e!“ly cvt'ii till the' evc'ning of the 7Ui, bt'canu* 
northeasterly by 02 00 hours of tlu* Hth and 
baekc'd almost to the north by 09-00 liours, 
2'lie winds eontimu'd to lu* nortlu'rly llu're- 
Uftcr, The wind spec'd at all U'vi‘1.-: was, hew- 
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ever, low and did not exceed 15-20 m.p.h. on 
the 8th. The upper air temperatures, as deter- 
mined by aeroplane ascents made at dawn, 
showed a fall by 2-4° F. at all levels on the 
8th from the values on the previous day. 
There was no rain on the 7th and 9th, while 
on the 8th 34 cents of rain occurred at the 
Observatory during the period 13-40-15-30 hrs. 
The synoptic charts disclosed a general fall of 
minimum temperature up to about 300 miles 
to the northwest of Madras on the 7th, almost 
up to Madras on the 8th and practically over 
the whole of eastern half of the Peninsula on 
the 9th. There were no major disturbances in 
weather of any kind over land or out to sea. 

It may be inferred, in view of the above 
facts, that the appearance of the tornado cloud 
was associated with the incursion of cold 
northerly air at Madras on the morning of the 
8th, in the first flush of the northeast mon- 
soon. The temperature contrast was probably 
small at the time and the tornado cloud may 
not have had enough supply of energy to reach 
down to the surface level. Even though the 
temperature fell later on to a fairly low value, 
the contrast seems to have been actually less 
marked, as there was not much of turbulence 
to be seen in the cloud. 

One noteworthy feature of the tornado cloud 
was the pointing of its tapering end towards 
the south. This is what one should expect 
because of the spin of the earth.''- 
Meteorological Office, 

St. Thomas Mount, 

Madras, D. Venkateswara Rao. 

November 20, 1945. 


* The hoars given in this article refer to the War 
Time. 

1. Sir Gilbert Walker, "'Same Problems of Indian 
i^eteorology^' Bally Lecture^ May 19^t 
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A NEW METHOD OF GROWING 
ASP. ORYZAE 

In the course of our studies of the factors 
which influence the formation of enzymes, it 
became imperative to evolve a reproducible 
technique of culturing Aspergillus oryzee. In 
addition to the nutrients and the growth fac- 
tors, the fungus requires a moist ‘bed’ or ‘soil’ 
with a texture or ‘tilth’ for facilitating free and 
adequate access of air which is essential for 
the growth of the organism. In our earlier stu- 
dies weighed amounts of acid digested asbestos 
fibre moisted with definite ctuantities of the 
nutrients were employed. ^ The large number 
of weighings thus involved, became laborious 
and it was not possible to secure uniformity 
of ‘tilth’ due to differences in the packing and 
spreading of the fibre in the reaction flask. 

It was of interest to experiment with filter 
paper as a substitute for asbestos; it was ex- 
pected to possess several obvious advantages ; 
its readier absorption and retention of the 
nutrients; the case and rapidity with which 
given quantities of paper could be dispensed for 
experiments, and the facility and certainty of 
securing reasonable uniformity of ‘tilth’ and 
surface in the experiments. Test tubes 
(155 mm.x 15 mm.) slantingly placed as in 
the work on antibiotics in ouf lab oratory, - 
served to replace the conical flasks employed 
in our previous studies; this innovation served 
to simplify and reduce the cost of the experi- 
ments. 

Experimental 

64 Square centimeters (80 mm.x 80 mm.) of 
VtTiatman’s filter paper No. 1 were cut, folded 
apd introduced into the test tubes. After plug- 
ging with cotton, the tubes were sterilised at 
20 lbs. for an hour. The nutrient solution, 
together with supplements if any, is then 
introduced to moisten the filter paper which 
absorbs about 1*5 c.c. of the liquid; water is 
added to make up the volume to 3 c.c. in all 
the tubes and for allowing for evaporation 
during incubation. The fungus spore suspen- 
sion is prepared and added to each tube. After 
incubation for four days at 23 C., the fungus 
mat along with filter paper is disintegrated, 
toluenated water (5 c.c.) added, autolysed at 
37° C. for 24 hours, filtered, washed and the 
enzyme extract made up to 100 c.c. 

The composition of the media is given below 
in Table I. 

Table I 


Composition of the nutrient media 


Constituents 

I 

II 

III 

IV 

V 

*Bran extract fc.c.) 

1-0 


. 1-0 

1*0 

1 *0 

Starch (c.c.) 

1‘0 

i -0 


1-0 

1-0 

t Peptone (c.c.) 

0-6 

0*5 

0*5 


0*5 

Salts (c.c,) 

0*5 

0-5 

0*5 

' 6*5 


Water (c.c.) 


' 1*0 

1-0 

0-5 

0«5 

Total volume 

3-0 

i 3-0 

3*0 

3-0 

3-0 


^Papain digest of wheat-bran 2 mg. /c.c. 
tDifco B^cto-peptone 1 ‘5^7 N/c.g, 
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The diastatic activity oX the extracts is deter- 
mined as described previously. *' The resuils 
are given below : — 

Table II 

Total Activity of the Enzyme Extracts in 
Linter Xhiiis 


I 

II 

HI 

! 

1 IV 

V 

(Full) 

(-bran) 

(-starch) 

(“peptone) 

(-salts) 

t, 

197-1 

I 

03 -90 

77 -98 

1 136-5 

1 

Hl-7 

205-5 

79-98 

80-22 

138-8 

100-3 


The results indicate that the method gives 
reasonably consistent and reproducible resuils. 


M. R, Raghavendra Rao. 

M. Skeenivasaya. 

Section of Fermentation Tcclinology, 

Indian Institute of Science, 

Bangalore, 

March 9, 1946. 

1. Bindal, A. N., and Sreenivasaya, M., /.A./.A’,, 
1945, 3, 386. 2. Rammohan, R. Rainacliandra Rao, 
T. N. and Sreenivasaya, M., //W., 19<15, 4. 375. 3. 

Bindal, A. N., and Sreenvasaya, M., //;;>/., 1941, 2, 245. 

COAGULATION STUDIES OF 
CRYPTOSTEGIA LATEX 

The properties of the latex changed according 
to the seasonal changes and hence wide varia- 
tions were observed in the percentages of 
dry rubber, non-rubber constituents and pH 
values. The latex was found to bo stable be- 
tween a pH range of 3*5 to 7*5. Beyond tlii.s 
range it exhibited curdling effec!t. Investiga- 
tions of the coagulating properties of variou.s 
chemicals were carried out in the Experimental 
Station at Okhla since 1943. Acids and alka- 
lies could not produce coagulatioji. Common 
salt in suflicient concentrations as to saturate 
tlie scrum of the latex ctlectecl coagulation. 

It was found that small quanUlic?s of common 
salt, formalin, or tannic acid, if mixed with 

the latex and heated to 85“ C. for ten minutes 
could coagulate the latex. 11 has been rc'pori- 
ed that hot water between 30 and 90“ C., if 
added in volumes about 7 times the volume 

of the latex, could produce' eOicient coagula- 
tion and the quality of tlu‘ rulibca* produced 

by this method to be good, 'rhough tlu* mc'lhocl 
looks simple, in factory praedice tlie t^rocredure 
is inconvenient,, as for example, if there' is a 
crop of about 500 gallons of latex, 3,500 gal- 
lons of hot water at 80® C. is to be' kepi re'ady 
for coagulation. 

It has now been found timt soa)) is an excel- 
lent coagulant and can be used as .se)ap solu- 
tion of 0-5 per cent, strength, the pH being 
adjusted to 7*5 by the addition of <'iny alkali. 
The volume of the coagulant requircxl depends 
on the D.R.C. of the latex and in most cases 
it does not exceed 35 per .cant. of. the volume 
of the latex. It was found that 2‘/2 lbs. of 
soap could coagulate about 100 lbs. of rubber. 
Tb? samples of rubber prepared by the 


in-ocess after compounding and vulcanizing 
were tested and found to be 85 to 90 per cent, 
as good as the best hevea rubber. 

As certain colloidal dispersions are able to 
produde eoa?:^ulation, investigations were con- 
tinued to find out tlie ctlect of mixing Crypto- 
stegia latex witli hevea latex. A 100 c.c. of 
fresh Cryptostegia latex t)L’ D. R. C. 7 ])cr 
cent, was kc'pt in a beal:er and ammonia 
preserved 30 per cent, hevea latex of alkalin- 
ity ()*() per cent, was added in drops from a 
burette. After the addition of 7 c.c., it was 
found that there was complete coagulation of 
the rubber of Cryptostegia and hevea laticcs. 
The serum was brownish in colour and was 
absolutely free from rubber. Tiio pH was ob- 
served to be 7*5. It was found that the serum 
obtained from hevea latex after acid coagula- 
tion did not coagulate Cryptostegia latex even 
after adjustment of pH to 7-5, probably be- 
cause the acid had already precipitated the 
pi-oteins of the sc'rum of hevea latex. 3.''hcrc- 
fore, to conlirm whctlicr it was \hc. colloidal 
proteins or the rubber molecule that was res- 
ponsible for the mutual coagulalion, the serum 
of hevea latex obtained after driving oil Ihe 
ammonia and subsequent coagulation by bac- 
terial activity, was added to 100 c.c. of Crypto- 
stegia latex of tlie same D.R.C. It was i'bund 
tliat 5 c.e. of serum was sullicient to produce 
effective coagulation of the Cryptostegia latex, 
if the pH was adjusted to 7-5 by the addition 
of a drop or two of ammonia solution. 'The 
serum extracted from fi’ozen latex also be- 
haved in the same way. The above experi- 
ments were then repeated ti^'ith Cryptostegia 
latex cream, and it was obseWeer that the 
(Riantities of ammonia preserved ' hevea latex 
and also of the serum obtained by bacterial 
activity required for coagulating the cream 
were smaller tlian those rc'quirecl for the 'nor- 
mal Cryptostegia latex, for in the jiroc'ess of 
cr(‘aming a large percentage of colloidal pro- 
teins had been eliminated. This definitely 
jiroves that the coagulation of latices is brought 
about by the mutual coagLiIating jiropt'rty of 
their protcxdive eoMoicls, mostly proteins, and 
it sLipiiorts Verned.’s view that coagulation is 
caused by proU'in precipitation. By this 
mi'thod, the volumt' of tlu‘ coagulant la'quired 
is also reduced from 35 per I’cnt. soap solution 
to 7 per cent, of hevea latex. Sinc(.' there is 
complete })recipitatioj\, the perceaage of non- 
rubber constituents are also reduced. The 
coagulum formed is found to b<e harder tlian 
whi'n Cryptostegia alone is coagulated and 
h('nee it is easier to pass through the rollers 
to be converted into sheets. The discovery of 
th(' mutual coagulating proi)erty of the laticcs 
is of great technical importance in .so far as 
a harder eoagulum is obtaivuxl and also the 
introduction of chemicals are avoidc'd. 

1 expre.ss my thanks to Mr. J. F. Anderson, 
Controller of Rubber, for the facililies given 
to me to continue the researches and also for 
th permission to publish these results. 

A. K. M. PiLLAI. 

Cryptostegia Experimental Station, 

Government of India, 

Muttra, 

October 9^ 1945, 
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THE EFFECT OF COLCHICINE 
ON RICE 

Colchicine is a deadly poisonous drug prepared 
from parts of Colchicum autiimnaie (N.O. Lilia- 
ceas) and is being extensively used in inducing 
gross genetic changes including polyploidy in 
various plants by many investigators. The pre- 
sent note deals with the result of the experi- 
ment carried by us to find out the elfect of- 
colchicine treatment on the growth and deve- 
lopment of rice plant and also to observe 
whether any or all of the changed characters 
are transmitted to the subsequent generations 
Dhairal aus paddy, an improved strain of the 
will be published elsewhere, but a few import- 
ant results are given below for ready reference. 

Treatment of rice seeds and seedlings of 
Dhairal aus paddy, an improved strain of the 
Bengal Agricultural Department, and their pro- 
genies in subsequent years b 3 " colchicine, shows 
marked response. The treated seeds show on 
germination swollen appearance with shortened 
and thickened plumule, while the growth of the 
radicle is appreciably slowed down with in- 
creased concentration of the colchicine solution 
(Fig. 1). This swollenness decreases increas- 





/ I ■ A 








‘P 

A B C 

D 
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FIG. 1. Effect of varying doses of colchicine on rice seeds 
for 48 hours, showing the gradual swollen * appearance of 
the plumule with increased concentrations of colchicine 
solution; while the growth of the radicle is gradually slow- 
ed down. 

A-Control; B—.OoJ/; C— .1%; D— .5%; E-.1*C% 

ingly with the decrease of colchicine concen- 
tration and also with the decrease in the 
period of treatment. In the case of seedling 
treatment both plumule and radicle swell mark- 
edly. In higher concentration of the colchicine 
solution the survival of the seedlings is meagre. 

A definite critical period for tillering from 
the 5th to the 7th week after sowing has been 
observed in treated and untreated progenies in 
1944, while in control the tiller number goes 
on increasing. Treated progenies are the des- 
cendants ^of the 50 per cent, of seeds collected 
from the selected plants arisen from colchicine 
treated seeds. They are again treated in suc- 
ceeding generations with the same doses of 
colchicine solution; while the untreated pro- 
genies are the descendants of the other 50 per 
cent, of seeds, without further treatment with 
the colchicine solution in succeeding genera- 
tions. In 1942 and in 1943 no such critical 
period for tillering was observed, Generally 


in aus paddy there is no definite critical period 
of tillering. With the maturation of the early 
tillers, other tillers (late tillers) crop out from 
the base of the plants. In our experiment a 
cumulative effect has been obtained by colchi- 
cine treatment as evidenced by a distinct criti- 
cal period of tillering already mentioned. 
Engledow (1923, 1924 and 1926) in his wheat 
experiment stresses the importance of early 
tiller formation as an index of high-yielding 
cap^acity in a variety. 

In 1943 • a clean tetraploid plant was also 
obtained in LPtL=‘- but the plant failed to set 
grains. In 1944 in diploid and 

tetraploid chimeras having longer ears and big- 
ger grains, were obtained (Figs. 2 and 3). It 



Fig. 2. Ears of rice fro inicontrol plant'(//?//)Jand"from 
tetraploid chimera Note longer size of -‘ears and 

of flag leaf in latter. ; 



irom the tetraploid chimera. Note bigger grains in latter. 


naay be expected that in the. next generation a 
clean tetraploid may arise from the grains cdl- 
tetraploid chimeras. Blakeslee 
(lyd9) observed in Datura stramonium grown 
from a seed treated with colchicine both 2n 
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nnd 4)1 bnim-lu's. This is pnssihU' wiini si'cds 
ari‘ soakc'd in colchicine soluii'ins for varyinci 
len^^ths ol’ tin'io dilTercnt ci‘!ls in tlu' cpicoiyl 
may be alTeclt'd dilTeriMitly. C’ons(H|iii nt ly llu* 
plant, tluil dc'velops mey bt‘ a chim(‘ra of oiu* 
scad, or another (Ber^ntn* ct aU, l!)40). 

The size of stomata lias bi‘cn mcasiu'c'd froin 
tlie control as wcdl as from tlu' treat(‘d and 
LintrcaU'd pro^^enies. No incix-asc* in siv.(‘ of 
stomata has been observed, d'hey art' mort' or 
less of the same size as that of control; vvhih' 
the larger size .of pollen grains has bet'n ob 
starved in treated progenies. Blackslee (U)o9) 
states tliat tlie larger size of stomata is el'.arac- 
teri.stic of tetraploids but liolds strictly only 
for comparabk' leavt'S. Stomata size was found 
a reliable criterion wlu'ii t!ie stomata wt'rt' 
taken from tlu' floral liracts of ftmialt's. 

Awn devcdops on oiu‘ or two apical spiktdt'fs 
on the panit'U' of tlu‘ tetraploitl tillv'rs in 
EP,EP,ki fbe ol.her spikt'lels I’emaining awn 
less. Of coLirsta the award siiikcdtds art' 
steiak'. St'thi ct (iL point out that 

ciowding of plants tt'iids to inc'-’easc awn dove- 
k.Iimt'ut irrt'speclivt' t)f nutrition, as wlu-n ad(‘ 
(plate nutrition was supjilic'd by heavy manur- 
ing tlu' rtdation btd.wet'ii tlu' crowding and 

awiu'dni'ss rt'maim'd unalt('rt'd. But. lu'ia' tlu' 
case is difTerent. Dhairal is an awiilt'ss strain 
of aus paddy. The occurrt'nce of awn on tlu' 
spikek't of tt'traploid tilk'rs is du<' to the in 
crc'a.sed vigour of tliat jiarticular tilk'r occa- 
sioned by tlu' cumulativ(' ellcct of colchieiiu' 
solution. Oopt'Iand (1924) obst'rvcs : “Awns 
seem at k'ast sometinu's l.o h-' associate* 1 with 
gc'neral vigour pc'rhap.s in that tlu'y were' a 
charaett'r of the anct'.stral wild rice a>ul tlu' 

br('ed('r who would get rid of iluan might c<ui 
ceivably do this through the ('limination of 

vigour. It is hardly (piestionabk' that as a 
generiil average' awru'd rici's a'*o lu'avit'r pro- 
duct'r than awnk'ss varietic's.” lU'ctor (1934) 
.states that vigour may sonu'limes 1 k' associatt'd 
with awns, but tlu'rc* is no deiiniti' eorrcIali('n 
betwee'n awns and yield. In fart, nio.st of the 
high y ielding Ik'ugal rices belong; to llie awn- 
k‘ss grou)). 

OiK' slu'athi'd ear is notici'd in ElkKP,K whih' 
slu'atiu'd car is coniiileti'ly ahsi'iit in Dhairal. 

All the .spikelets of lilt' slu'atln d ear ar*' .'itcrile. 
Tills is du(‘ to th(‘ (‘xpansion of tlu' ksif-sheath 
which enclose llu* ear. 

Marki'd rise in g.rain yield has b.'en ob.st'rved 
in FdhHP,E and in DP,!, where ilu* numbi'r of 
fertile grains is also aiiprecsably iiicrtsised t**-- 
gitlier with tlu* inert'ased leng.th of ear::. 'Tlu* 
results an* givt'n in tlu* ac'company iic, talili*. 


Mean of IS plains 


'rreatinmt 


C on tro 1 

KlkKlhK 


kengtli of 
rar.s 
rin. 

16 -I 
19*4 
17*6 


Diy wfipjn 
of IP aim 
ipu. 

(k6S 

9.47 

8-H7 


Numhfi ol 
f.-nilo 

gi.iiii. 

274 -9 
366 -H 
377*2 


• liPjk F.. pi'ogt'iiy of k \Uiii‘!i i.s ::t*(*dlin!‘ 
h’eatment in -h pi‘r eenl.. of eoh’hieine solution 
i<M* 2 iiours, it. is again tre.ated in ‘aiecc'edine, 
r.(‘iu'ra1ions willi the .sanu* do.s;-; of eolehieine 
‘a»Iuti(Ui. 

I*1P,FP|F F-t progeny of F whieh i:; ;;e(’d 
U'l'atment in 1 ])er i‘('nt. of (('lehieini* .'.olntion 
lor 4H hours, it is aipiin Iri'ati**! in .'.iiee!‘<'ding, 
g(*nei’a { ions with the same do; t',*. of e(»leliieint‘ 
solid ion. 

S. 1 iKD.-WKTimi.Alt. 

P. N. (hio.sii. 

(’(‘iitral Agi*ieull lira! I\t‘S. Stal.ioii, 

Daeea, n<‘ng.al, 

Jaintarii 2.9, li)46. 

I. hct|'ucr, ;\. D.. .Avtay, A. <k aiul IM .tkc, Ire, A. le 
. ///A vv.. /A' y.v/r, AU/., 1010 , 27, S. 2. ia:ik,*slfc, A. 1-' , 
//vm. j939, 26. 3 Copolaiul. Ik 11.. A\:r, M iiriiii I laii' 
iK- k.ondon , 1924 I. Ifn.v.h* low, K. I ... an<! Waiiliain, 
.S. M., y.v/A. . .SVA (]/.>///>)■:, L'r. 1 929, 13 . 0. • ^ //v’,/., 
1921. 14. 6. k.ni'Icdow, I*' , 1926, l(k 7. Ih-etoi, 

(k I’., .Slja.iM.iip.uii, S. k. ;iiul Roy, K. R. ,///./. 
Aini.Sei.^ 1934,4,1. S. .S,*ilji,R. l'.., .Sethi It I , and 
M<‘lna, '1‘. R. lk\t: 1937 . 7, 4. 

THE CUCURBITACEOUS STEM 

1 iiKim apjX'ars to ht* sonu' lack of clarity in 
r(‘spi‘ct (d* llu* ink'rnal struct un' of tlu* 'axis 
(d the ( lu'u rhi i(i('(>(V whi(*h is. a vi'ry common 
maU'rial (‘inployed for cla.ss work as’ a lypi* to 
( (c'lnoii.strat i' hicollati'ral vasC'iilat* huiulles. In 
almo.’d. all ilu' i’(‘m'ra, a hypoderinal colU*n- 
chyma band and a de<'p(*r se.'ji(»(l .sch'ri'iichvma 
hand art' a common h'al.iirt*. In CncurhUa 
iiULihuit, I)iich., wlio.st' .stein was (‘.yatnhicd I'ri 
lieally, llu'ia' wt'rt* si't'ii tlu'st' two liand;: a.s also 
(wo eonct'id.rie ring.:: of va::cnl:ir hiindle.*:, aluuit 
liv<‘ in (‘ach ring (Fig. A), d’hose in tlu' oidi'r 
ling, ai e sonu'what smalh'r and placed oppo;;ite 
tlu' «*ng.l(‘.s of tiu' stein. Wliih* tliei’e could hi* no 
douht as to the cortical natuia' of Mu* collen 
chyma, douht s(*(*ms to I'xist rcg.arding tlu* 
tihn.us ring. ddu' pari*ncliym;i that conu*s 
below llu* st'h'n'uchymaious ring, come;; for 
ho de.scription. Soh'n'dei* ( I !)f)g ) nu'nlaori;’: that 
tlu* .sek'rt'iu'hyma i-ing is di'vi'lopi'r t in tlu* i-or-* 

It X. In tIu' sni)j)Ienu'nt (Soh‘d(*i-ei*. 1963) il i;; 
(li'.'iCi il)<‘d a.s a p('ri(’yck‘. hii lie* lOrin invu'.*-:t i»< 
g.ai.ed at prt*.‘;t'n( (I'hg,, li), Iho fidlowing, lis.siu’.s 
art' sei'n: Sing.lt* layt'r of (*pidermi;: {Fig.. H 1). 
ahold, livt* la.v(*rs of eol lei'cliy ma (2), ahoid. 
two layers of parenehyma (3, 4 » , ahoii', six iav-^* 
i‘n: <d’ .':eler(*nehyma (h). and a liroad zone ‘of 
loost'I.v ai'rang.t'd pan'iiehyma cell;: (6). of Hh* 
two parenchyma layi'rs formed liefween ilu* 
t'ollenchyma and st'It'rt'iichyma, tlu* lowi*r i.; 
H‘/',uIarly arran/p'd and is fidi of starch grain.*:, 
(’asp.'irian hands art* also .‘;eeu, .So il is th,* 

• ‘lulodermi.s tlt'inarcaling the inner limit of tlu* 
eortt'x which on this ini(‘r|>retat ion mu::!, lie 
.‘..lid^ to (‘on::isl. (d an oid.(‘i* colU'Ju'hymatou;; 
port ion (ivt* t‘('IIs (,hi(*k and an inner part'iu'hv- 
matous zone, one lay(*r in (-xleid. i)l)viou::iy 
the .':cl(‘r('nchymatou.'^ hand that i;: internal id 
the endodt'rmis must tielong; to tlu* pericych*, 
and this has het*n indicated hy ;:ome author:: 

( Soh'rt'dt'r, 1908; Stra.*5.si)urg',!ier, 192*1). If that 

so, what is the naturt* of thd hroad s(nd<*h 
(d* paiviichymu which intervau*:.; the vascular 


;6 


Letters to the Editor 


Current 

Science 


cylinder and the sclerenchymalous pericycle ? 
It. cannot be the cortex as it is internal to the 
pericycle which is the outer limit of the vas- 
cular cylinder. The suggestion is hiade tlmt 



Fig. 1. Cucurbitaceous stem 

the pericycle in the Cucurbitacese is differen- 
tiated into two regions, the outer sclerenchy- 
matous and the inner parenchymatous. Hetero- 
geneous pericycles are by no means rare. In 
herbaceous stems like Helianthus we find the 
pericycle made up of alternate bands of scleren- 
Chyma (Hard-bast) and parenchyma forming 


a continuous multicellular pericycle ring. In 
this case, also, it is heterogeneous being made 
up of sclerenchyma and parenchyma, only 
instead of being juxtaposed, they are super- 
imposed. 

The Cucurbitace^ have been of phylogenetic 
interest from the anatomical point of view. 
Worsdell (1915) came to the conclusion that 
the vascular system of the family represented 
a vestige of a former ancestral scattered sys- 
tem of vascular bundles, such as obtains in 
Monocotyledons. According to him only two 
series of rings remain in perfect condition, the 
rest appearing in the form of rudimentary 
external phloem strands, etc. The bi-collateral 
bundle is, on this basis, a compound structure 
consisting of the intimate association of two 
distinct vascular bundles of which the inner has 
lost its xylem. According to him, therefore^ 
this double ring of vascular bundles is a 
reduction from a scattered condition. Outside 
the zone of the two main bundle-rings, but 
within the sclerotic ring, a few extremely rudi- 
mentary phloem strands were found, in some 
genera. These, according to him, are vestigial. 
No such vestigial strands were, however, seen 
in the present material. If this position is 
accepted, the stretch of parenchyma from the 
sclerotic ring to the vascular cylinder should 
be regarded as the ground tissue. In some 
Monocots, like Cynodon, there is a sclerenchy- 
matous ring of pericycle closely attached to 
which is a ring of small bundles. Internal 
to this, we find bundles of varying sizes scat- 
tered throughout the ground tissue. If Wors- 
dell’s view is accepted it implies that where 
originally bundles were closely approximating 
to the sclerotic pericycle, there we get ordi- 
nary parenchyma devoid of vascular strands. 
It means that the parenchyma tissue found 
internal to the sclerenchymatous pericycle must 
be in the nature of ground tissue. Whatever 
its nature may be, its presence must be noticed 
and explained. Without going into tlie question 
of phylogeny, on the basis of the structure 
found in the present day Cucurhiiace.ee, it 
seems reasonable to designate the parenchyma 
as the inner pericycle. 

Botanical Laboratory, 

Annamalai University, T. S. Raghavan. 

February 1, 1946. 


1. Solereder, H., Systetnatic Anatomy of the Dicotyledons. 
Translated, 1908, by L. A. Boodle and F. E. Fritsch., 
1 , 389-397. 2. — , Siipphment Pp. 936-939. 
3. Stras burgher, E. Hand Book of Practical Botany, 
1924, p. 126. 4. Worsdell, W. C. ‘*The Origin and 
Meaning of Medallary (Intraxylary) Phloem in Stems of 
Dicotyledons, 1915, I Cucurbitaceae”, Afinals of Botany.., 
29 , 567-590. 


A NOTE ON THE OCCURRENCE OF 
UNIFOLIATE LEAVES IN TRIPHASIA 

Triphasia comes from the Greek Triplex 
(Bailey, 1933). It is a member of the Ruta- 
cece, tribe Citree. According to Gamble (1919), 
It is found wild and cultivated, apparently 
introduced from China. It is even popularly 
called the Chinese Lime (Macmillan, 1935). 
iiit Hooker (1873) tWnk§ it i§ ^ native Qf 
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Southern Concon. It is a mono-typic genus 
having a single species TripJcasia trifoliata DC. 
(=T. aurantiola Lour.). Leaves are described 
as alternate, sessile and trifoliate, the lateral 
leaflets being smaller than the terminal. While 
on a botanical tour to the Palni Hills, on the 
scrub jungly base of the hills, this plant was 
very commonly met with. The tap-root is very 
deep and the plant is about 4 to .5 feet, in 
height. An examination of a number of plants 
revealed that the majority of the leaves of the 
plants, had unifoliate rather than trifoliate 
leaves. All stages from the trifoliate to the uni- 
foliate condition were seen in every plant as 
a rule. No specific region of the plant' could 
be said to show this transition exclusively. It 
was found all over the plant. The accompany- 
ing figure shows a small portion of a plant in 



which the leaf A shows the trifoliate co.^idi- 
tion, with the terminal leaflet much bigger 
than the two lateral leaflets. Leaf B shows 
the bifoliate stage. Leaf C shows the 
Unifoliate condition. The rachis is slightly 
winged and the joint at its tip is very pro- 
nounced. The presence of the joint is the only 
test by which the leaf is determined to be a 
compound one with a single leaflet even as in 
the case of the staminate flowers of a Cya- 
■thiurrij where the articulate stamen is the cri- 
terion upon which it is considered as an ap- 
pendage to the pedicel of a naked, one-stamen- 
ned flower. It may be that this is an another 
species of Triphasia because in T. trifoliata the 
leaves are definitely described as trifoliate. 
Also the thorns in the species under descrip- 
tion are not so prominent as the description 
for T. trifoliata would have it. A more com- 
plete examination of the flowers and fruits of 
which enough could not be got now, v/ould 
reveal- whether or not it is the same species. 
This will be done as soon as flowers and fruits 
become available. In the meantime this plant 
appears to be very suitable for the visual 
demonstration of the evolution of the imi- 
foliat^ conditipn frprn thp trifoliate stage, 


We are grateful to Prof. T. S. Raghavan for 
having brought this to our notice and suggest- 
ing relevant literature. 

K. Rangaswami. 
R. Ranganadhan. 

Botanical Laboratory, 

Annamalai University, 

February 1, 1946. 

1. Bailey, L.H., Sta7tdard Cyclopedia of Horticicltu re ^ 
1933, 3, 3383. 2. Gamble, J. S., Flora of the Presi- 
dency of Madras^ 1915,1,156. 3. Hoaker.J. D. , The 

Flora of British hidia^ 1873, 1, 507. 4. Macmillan, 

H. F., Tropical Plantmg and Gardening, 1935, p. 266. 

CHROMOSOME NUMBER IN CASSIA 
SOPHERA LINN. 

For sometime the writer has been studying the 
cytology of some species of Cassia. Among 
others C. sophera has also been investigated. 
The haploid chromosome number in this spe- 
cies was determined from temporary aceto- 
carmine as well as permanent smear prepara- 
tions of pollen mother-cells at I and II meta- 
phase stages. The haploid number is 14 



Figs. 1-3. — Cassia Sophera, FiGS. 1 and 2 — I. 
Metaphase. FiG. 3. II Metaphase. X 1200. 


(Figs. 1-3). Previously Kawakami,i reported 
the chromosome number in this species which, 
according to him, is n= 12. His count seems 
to be incorrect. Hence the present report. 

The basic number for the genus Cassia seems 
to be 7. Such a conclusion is based on the 
cytological investigations of some species of 
Cassia by the writer as well as on the previ- 
ous reports of chromosome numbers in various 
speceis of Cassia by others (Senn,- Jacob,-^ 
Pantulu,-^ etc.). Where aneuploidy does not 
occur, the chromosome number can be expect- 
ed to be n = 7 or ‘simple multiples of the same. 
In a few cases, where a different number was 
reported previously these reports were proved 
to be incorrect by subsequent workers.-’-^ -^ 
Department of Natural Science, 

Andhra Christian College, 

Guntur (S. India), J. V. Pantulu. 

January 2, 1946. 

1. Kawakami, J., Bot. Mag, Tokyo, 1930,44, 319. 2. 
Senn, H. A., Bibliog. Genet., 1938, 12, 175. 3. Jacob, 

K. T., Ann. Bot., N. S„ 1940, 4, 201. 4. Pantulu, 
J, V., Curr. Sci., 1940, 9^ 410, 
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CHROMOSOME NUMBERS IN SESBANIA 

The chromosome number in the genus Sehania 
Pers. was first reported by Kawakami (1930). 
Working with 5. aculeata, he reported 16 n 
chromosomes. Subsequently, Krishnaswamy and 
Rangaswamy Ayyangar (1935) found n = 7 in 
S. grandiftora. Senn (1938) reported 12. somatic 
cliromosomes in S. tetraptera. Recently Jacob 
(1940), after cytological survey of the genus, 
showed that S. speciosa and -S. Sesban are 
secondarily iDalanced tetraploids with a basic 
number 4. He reported lateral satellites in 
grandiftorci and the relationship between the 
size of the satellite and of the nucleolus in 
S. bispinosa. 

The genus appears to be interesting from 
the point of view of its variable and unrelated 
chromosome numbers. A study of the chromo- 
some numbers in S', grandiftora, S. cegypUacxt 
and S. aculeata shows that some of the previ- 
ous reports are incorrect. This can be infer- 
red from the following table: — 


Species 

2n 1 

n 

Aiithor 

S. grandi flora Pers. | 


12 

This piper. 


•• 

7 

Krishnaswamy & Ran* 
gaswamy Ayyangar 
(1935) 

S. aculeata Poll*. 

1 

6 

This paper 



16 

Kawakami (1930) 

S. cegyptiaca Pers. 

12 

6 j 

This paper 


If the previous reports are correct, they indi- 
cate polyploidy within species. It is not im- 
probable, as remarked by Senn (1938), that 
some of the previously reported species belong 
to different genera. Cytological details of the 
above three species will be published else- 
where. 

Department of Botany, 

Mrs. A. V. N. College, 

Vizagapatam, Y. Sundar Rao. 

February 27, 1946. 


1 . Jacob, K. T., Ann. 1940, 4 , 201-26. 

2. Kawakami, J., Bot. Ma^. Tokyo, 1930, 44 , 319-28. 

3. Krishnaswamy, N., & Rangaswamy Ayyangar, (1. N.. 

Ciirr. Sa., 1935, 3 , 488. 4. Senn, H. Genet., 

1938, 12 , 176-337. 


CHROMOSOME NUMBERS IN 
SESBANIA SPP. 

Krishnaswami and G. N. Rangaswami Ayyan- 
gar^ have previously reported that in Sesbarda 
grandiftora (Pers.) the chromosome number is 
2n=14 and n = 7. They also quote Kawaka- 
mi’s- observation on Sesbania aculeata (Pers.) 
who finds in -this species 2n r- 32 and n 16. 

The common Sesbania species, S. grandiftora 
(Pers.), S. aculeata (Pers.) and S. cegyptiaca 
(Pers.), were studied for chromosome number 
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and behaviour, and the findings are as fol- 
lows. In S. grandiftora as well as in S. acu- 
leata 2n = 24 and n = 12 while in 5^. cegyptiaca 
2n 12 and n = 6. As the photomicrographs 



Division metaphase Mitotic nietaphase 

.S’, graiidi flora P.M.C. .9. aculeata 


show the chromosomes are well defined, large, 
and easy to count, and there are definitely 
more than seven bivalents in the pollen 
mother -cells of S. grandiftora, and less than 
32 chromosomes in the cells in the root tip of 
S. aculeata*. Large number of observations 
were made on meiotic and mitotic cells, and 
the material was obtained from plants grown 
locally. The numbers were constant in a spe- 
cies, and are consistent for the genus. 

The present observation does not agree with 
those of previous workers. Probably the genus 
is quite variable as regards chromosome num- 
bers. This variability is unusual when com- 
pared with the numbers in other species of 
Leguminosae, as given by Galser.*' 

I am indebted to Dr. V. K. Badami, pIi.d. 
(^London), Principal of the College, and to 
Mr. S. Sampath, who supervised the work. 

Ashraful Haque. 

College of Agricultural Research, 

Benares Hindu University, 

March 7, 1946. 


1. Krishnaswami and Rangaswami Ayyangar, G. N., 
67/rr. A’rz., April 1935, 3 , 488. 2. Kawakami, J., Bot. 

Mai:. Tokyo, 1930, . 44 , 319-28. 3. Gaiser, L. O., 

Biklio^^rafhia Gc.nctka, 1930 and 1933, 6 and 10 . 


DEVELOPMENT OF ENDOSPERM IN 
LOBELIA NICOTIANAEFOLIA HEYNE 

The gametogenesis, embryogony and nature of 
endosperm haustoria in the mature seed of 
Lobelia nicotiance folia Heyne have already 
been described by Kausik (1938). The present 
account deals with the mode of endosperm 
development in the same plant, certain details 
of which were not available earlier. After 
syngamy the primary endosperm nucleus 
divides by a transverse wall, producing the 
upper primary micropylar and the lower pri- 
mary chalazal chamber. Next a vertical wall 
is formed in the primary micropylar chamber 
and slightly later a similar type of wall in the 
primary chalazal chamber too (Fig. 1). Sub- 
sequently these pairs of cells become divided 
transversely, first the upper pair and then 
the lower (Fig. 2) ; so the embryo -sac comes 
to be made up of eight cells, arranged in four 
tiers of two cells each. Of these, the two cells 
oX the first her develop into the micropylar 
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Fig. 1. Fu;. 2. 


haustorium, and the last pair of cells into the 
chalazal haustorium. The remainin;;’ two mid- 
dle tiers form the endospoiau tissue'. 'Fhe deve- 
lopment thus follows the SaUcUaria-iype of 
Schnarf (1931). Endosperm devc'lopment in 
L. trialata (Kausik and Siif.n-anianyain, 1945), 
however, differs in two minor respc'cls from 
the one seen in L. nicotiaiiaiolUt : firstly, the 
vertical division.s in the pj’imary micropylar 
and primary chalazal chambers are almost 
synchronous and secondly, at the four-celled 
stage of the endosperm th(' first transvei’se 
division takes place in the lower pair of cells 
earlier and subsequently in the upper pair. 
The Scutellaria^iypQ of cndosp('rm i.s also mc't 
with in the other species of the genus, namely, 
L. aviocna (Hewitt, 1939), L. irUjova (Mahesh- 
wari, 1944) and L. trialata (Kausik and Subra- 
manyam, 1945). 

Our sincere thanks are due to Mr. K. S. 
Gopalakrishnan for collecting the material and 
to Dr. L. N. Rao for kind cncouragemeut. 

S. B. Kausik. 

K. SUIIRAMANYAM. 

Department of Botany, 

Central College, 

Bangalore, 

January 31, 1946. 


1. Hewitt, W. Jour. IJisJia Miftlh'lSo'i.Soo.y 11)39, 
55 , 63"'82. 2. Kausik, S, H., Jour. InJ. Hoi . Soo.^ 1938, 

17,161—8. 3, K.'iu-jik,. S. II., .'iixl Suhrxni.ui y.iiii , K., 
Jour. Ind. Bot. Soc.J\\)A6,2\:, 175 -181, 1. M alu*sli wuri , 
P., Curr. Sd., 1944, 13 , 18(;-J7, 5. St'huaif, K., 

Vergleichcnd:. /CfnWyoloi^u' dor Autnoset't'uion^ 1931, 
Berlin. 


TRICHOGRAMMA. EVANASCENS 
WESTW. (RACE MINXJTXJM RILEY), 
AN EGG PARASITE OF THE CASTOR 
SEMILOOPER MOTH ACHAEA 
JANATA, LINN. 

During the course of the bionomics of the 
castor semilooper in 1943 in the' Hyderabad 
State an egg parasite, viz., Trichogranuaa eva- 
nascens Westw., was bred out of the eggs of 


Acham javai.a. Some prevliminary ofiservation.s 
were made on tins parasite and ih(' results are 
siimmarLsc'd in this short letter. 

Host.— Tlio Aclicva janata moths art' noetur 
nal in iiabits. Ont' to six eggs are laid on hotii 
tlu' iindt'i* and upper .surfaces of the castor 
leaves. Tlie c'ggs are laid singly, 'fiu' ('gg is 
about ()-9 mm. in diamett'r. 'I’he <'ggs ha fell 
out in .3-4 days. Tlie caterpillars h'ed on 
leavt's. The caterpillars when full grown eitlu'r 
pupati' on tht' leaf itself oi* in tin' .soil. 3’lu' 
total life-cycle lasts for about 28 47 days. 

Th(' i)ara.site is pak' yt'Ilow. Co{)ulation 
starts soon after its t'mcrgence from the liost 
egg and lasts for 2-3 .sect)nds. Male i.s shoi-ter 
than the female. T!u' antenna in male is jiro- 
vided within numerous bristles. It i.s darki'r 
in et)lour. Soon aft.er copulation the ft'male 
got's round tlie ho.st c'gg two oi* three' times 
and after se'lecting a suitable spot, thursts its 
ovii)()siter and lays ('ggs. Tins operation lasts 
for 2 3 seconds. It has bee)i ob4i'rv('d that, 
other wasps also lay eggs in the saint' host 
eggs, 'fht' ])arasitised eggs turn black' within 
48 hours. One to six eggs aig' laid in tlu' 
host’s C'gg by the parasite, 'fhe life-eyclt* lasts 
for live days. 

Till' parasiU' bi'ceds well in the (:/igs of Cor- 
cyra cvpJialonica. In the eg,g.s of Corryra Hit' 
life-eyclo of the parasite is compU'tt'd in seven 
days. 

The following table sliows the incidt'nct* of 
Trichograni'tiia cvanaiiccns in the Acha* janaia 
C'ggs. 


1 )aUj 

NO. of xggs 

No. 

lh;r(n'ntag(' of 


colhM'.tcul 

parasitistul 

paras i ( iz at i<'>n 

28-6 J 913 

25 

21 

75 

1-7-1943 

30 

27 

90 

19-7- 1943 

] I 

nil 

ni I 

25-7-4 943 

27 

12 

44-4 

28-7-1943 ' 

62 

43 

69*8 

4 S-M)43 I 

32 

21 

65-8 

8-8-1943 

39 

.36 

7.3 

19-8-1943 

22 

22 

100 


FlnUimological Sectitm, 

Di'partnu'nt of Agriculture, 

Hyderabad (Du.), M. C^AnAuunaiN Khan. 

January 28, 1946. 


REFECTION PRODUCING 
BACTERIUM 

ItUKKCTiuN is a pht'nomt'iion discovert'd by 
Fridt'ric'ia and bis collaborator.s in Copt'nha/ten, 
It relatrs to a condition that stinu'tinK's a|.) 
pt'ars in ('xperimental animals, mainly rats 
fed on vitamin B potir dit't ruKl charach'ri/t'd 
by normal growth in si)it(' of this a))par(‘ni di'fi- 
ciency, Tlie excretion of such rats is usually 
v.hiitt' dut' to undigested starch. When iiotato 
starch is given tlu' t'lT’t'ct is still more' I’lronoun- 
erd than witli rice starch, a fact whit'li is 
diflicult to explain. Tlit' important iioint 
about refection is tliat fieci's contain vibrii):; 
whicli have not been euUlvati'd so far hut 
which are assumed to produce' vitamin B. 
Those vibrios were mostly found in die cu^cu^n 
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of the rat. _ Through the kindness (')f Professor 
Scheunert in Leipzig I was able to procure 
such refected rats and I noticed that the 
hydrogen-ion concentration of such rats in Ihe 
c^cal region corresponded to pH 6-6 while 
the normal rats in his laboratory had pH 6*8 
in the same region. I had previously imagined 
that the intestinal fluids were rather alkaline 
to help tryptic digestion which, however, was 
not the case. Prune juice media with liver 
extract, maltose, yeast extract and peptone, 
Vvithout any meat extract, vras used with pH 
6*6 for cultivating, these vibrios. The germs 
grew as impure cultures with B. coli and cul- 
tures were sent to Dr. M. Hathan who was 
working in Copenhagen under Prof. Fride.ricia 
about August 1938. These so-called vibrios 
grew like long chain of threads which were 
twined around an imaginary cylinder. There 
w'ere also separate individuals. The growth 
of the colony was very thin and slow, that is, 
the sum-total of the individuals in a colony 
was very unlike a typical bacterium. The 
surface of such colonies resembled pictures of 
the germ of syphilis as grown by Prof. Reiter 
or like some delicate Mycobacterium. This 
habit explained very well how refection is a 
slow process, the germs by nature are not 
prolific so that the secretion of vitamin B takes 
place in minute doses which prolongs the 
period of recovery from vitamin B deficiency 
ending in refection. As the war is happily at 
an end it is appropriate to publish this small 
note. The work was done at the Institute of 
Hygiene, Leipzig, where I have to thank 
Prof. Dresel, its Director. 

Laboratory of Biochemistry, 

Osmania Medical College, 

Hyderabad (Dn.), S. Mahdihassan. 

February 21, 1946. 

NEW SPECIES OF HYMENOPTEROUS 
EGG PARASITES OF LEPTOCORISA 
VARICORNIS F. AND ASPONGOPUS 
JANUS F. 

N. C. Pant and P. S. Duhan, during the course 
of their investigations in 1944 on the bionomics 
of the pests, obtained hymenopterous egg 
parasites from the egg masses of Leptocorisa 
varicornis F. (Hemiptera, Coreidae ) and Aspon- 
gopus janus F. (Hemiptera, Pentatomidae). 
These egg masses were collected from the fields 
at Cawnporg. The specimens were sent to 
the Director, Imperial Institute of Entomology, 
London, for identification. Through the 
courtesy of Dr. S. A. Neeve, the Director, 
Mr. Nixon, has kindly placed the specimens 
reared from Leptocorisa varicornis F. in the 
genus Hadronotus (Scelionidae) and the other 
reared from Aspongopus janus F. in the genus 
Eupelmis (Eupelmidae) . I have since compared 
these specimens with the descriptions of other 
known species of hymenopterous egg ‘ parasites 
in these families and find that ihere are cer- 
tain significant distinguishing characters to 
warrant them the status of new species. I 
have therefore, named them as Hadronotus 
varicorni Pant., Sp. Nov., and Eupe'uViis aspo')!- 
gopi Duhan, Sp. Nov. Detailed descriptions of 


these parasites with full biological notes will 
be published in due course. 

Zoology and Entomology Dept., 

Agricultural College, 

Cawnpore, U. S. Sharga. 

February 12, 1946. 


1. Mani, Rer. Ind. Mus.^ 1936, 38. 2. — , Ind. Joitr, 

Ento.s 1939, 1. 3. — , Catalogue of Indian Insects^ 1941, 

26. 4. Pruthi and Mani, Mem. Ind. Museum^ 1942, 13, 
5. Nixon, Ann. Mag. Nat. His., 1938, 1938, 20, 1, 2. * 


BRIEF NOTE ON SOMATIC VARIATION 
. IN KENTS’^ STRAIN OF COFFEA 
ARABICA L. 

So far no case of mutation of somatic variation 
appears to have been * described on “Kents” 
strain of Coffea arabica L. The present note 
describes briefly a sucker — a case of somatic 
variation on “Kents” plant observed at the 
Government Coffee Experiment Station, Bale- 
honnur. The plant is a graft, nine years old, 
made up of Netraconda hybrid stock and 
“Kents” scion. The graft union is about six 
inches from the soil level. The mutant sucker 
has developed well above the graft union — 
3 feet above the union, and about 9-12 inches 
below the topmost pair of primary bran- 
ches. It has grown up to 4 feet above the 
primary branches. The branches on the 
sucker make a very acute angle with the main 
stem of the sucker (Fig. 1). They are whippy 



Fig. 1. A sucker — a case of somatic variation on 
“Kents ” strain of Coffea arabica L., growing above the 
top-most pair of primary branches. 

and . are more vigorous in grov/th than the 
main stem of the sucker. Secondary system 
of branches is poor. The leaves Cn the sucker 
and its branches - are very characteristic. The 
difference between the normal leaves on the 
‘Kents’ plant (Fig. 2a) and those on the sucker 
(Fig. 2b) can be easily made out. The leaves 
cn the sucker are broad at the base, thicker 
and coarser in texture, and crinkled in appear- 
ance. The veins make a very acute angle with 
the mid-rib and are curved. The flowers on 
the sucker appear to be normal except for the 
broader corolla lobes which give the flowers a 
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distinct a}3pcarancc. A number of ‘‘Star isod by a clearly defined, watcr-soukod areas 
Howers” — immature flower l)uds opening out which pro^^ressed rapidly over the leaf, With- 



FIG. 2(/. Normal Icavt.'s of tlu' “ Kiails ” plant:. 

Fig. 2/>. Ilraiu:Iic*s of llu; siu'ivcr showint; loaves witli 
broad base, coarser Icxluia; and ('.rinkied appcairance. 


even when quite ^.ireen — are noticed on the 
sucker. No fruits have developed on the 
sucker. 

Krug (1938) mentions, ... most of them 
(the variations) are gene mutations ; the 
mutant branches are charactt'rised by much 
smaller leaves and more intensiliod secondary 
branching, the internodes being generally much 
shorter ... A few cases of chromostmie dupli- 
cations were observed, a normal tetraploid 
plant producing octoploid Bullata branches; in 
two individuals vegetative reduction to half the 
chromosome number (Octoploid to Tetraploid) 
occurred. ...” 

The morphological description given by Krug 
(1938) for the octoploid Bullata branches pro- 
duced on a normal tetraploid plant appears to 
agree closely with the description of tlie varia- 
tc-d sucker of the present note so far as the 
characters of the leaves and llow(‘i-s are con- 
cerned. A full paper will be published else- 
where. 

My thanks are due to Mr. K. H. Srinivasan, 
M.A., B.sc. (Edin.), Deiuity Director of Agri- 
culture, Bangalore, for his kind encourage- 
ment. 

R. L. NARA.‘;.irn.vrA Swamy. 
Govt. Coffee Experiment Station, 

Balehonnur, 

January 16, 1946. 

1. Krug, C. A., I'djy'tKjdrs Sojnatsras' I'f/i Aruhica 

L, Instituto Agronomics Do lOsUido, ICin (bun pi ini.s 
Boletim Tecnico, 1038, 20,8-10. 

A REIZOCTONIA LEAF BLIGHT OF 
BIOSCOREA 

Dioscorea alata L. (Yam) which grows wild 
throughout Assam is also cultivated to a limi- 
ted extent in. certain localities. Its tubers con- 
stitute an important article of food, and in 
times of famine it is of the greatest possible 
value. A severe leaf blight of this plant due 
to a species of Rhizoctonia was noticed for the 
first time at Sylhet in July 1944. 

The first symptoms of the disease appeared 
on the lower leaves, which were in contact 
with the soil. Affected tissues were character- 


111 a shoi’t time the infected area collapsed and 
became flaccid turning from green to a dead 
brown. More or less concentric zones of light 
and dark brown colour were often observed, 
spreading from an infection centre. Following 
eollap.se of the loaf blade the infection spread 
down the petiole to the stem, where the other 
ksives and the stern became involved. Severe- 
blighted leaves often showed scattered strands 
of coarse mycelium traversing their surfaces. 
X^ig. I shows the symptoms of tlie disease. 



Fig. 1 X 1 

A large number of isolations was made from 
tile diseased tissues and a species of RhizoctO“ 
ma was alway.s ^ibtaincd in cultuv'X All the 
isolatcis wore identical. A hirg'e number of 
inoculation ex])eriments was carried out and 
tlu' pathogenicity of tlie fungus ('slablisbed. 
It was found tliat under d;.im|) humid condi- 
tions the parasite is ratJier virulcaU. 

The morphological and pliysinlogical charac- 
tc‘rs of the fungus were studi(‘d in cultiin' and, 
by eomi)aring it witli a culture of li. yolani 
Kiihn, it was identiliod to be that fungus. 
Inoculation (experiments carrii'd out with the 
Dioscorea isolate on potato and with the potato 
isolaU' on Dioscorea further confirmed this 
identification. 

Tlu^ mthhod of p(mcti-ation of the fungus was 
studied. Leavers wounded and un wounded were 
inoculatt'd at particular j;)oint.s by bits ' of the 
fungus hyplue and kept in moist chamlx'rs. 
At 24 hours’ intervals pieces of tis.siu; cut out 
from around tVie place of inoculation were 
plac(‘d in a solution of equal part.s of absolute 
alcoliol and glacial acetic acid to rennovo the 
chlorophyll, then cleared in lactophenol to 
which acid fiich.sip had been added. 

The material fixed 24 hours’ after inocula- 
tion showed no signs of penetration. After 48 
hours’ infection was macroscop ically evident. 
Microscopic examination showed the myce- 
lium traversing the surface of the leaves and 
small stromatic areas of knotted fungus strands 
distributed among the hyphm. Tlie stromatic 
areas or ‘infection cushions’ have been describ- 
ed by Duggar^ as playing an important role 
in effecting penetration. 
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Initial penetration by the fungus takes place 
immediately beneath infection cushions and 
seems to be a mechanical process.. The infec- 
tion cushions appear to act as a fulcrum 
against which a force is exerted that is suill- 
cient to allow hyphae to penetrate uninjured, 
epidermal cells. Infection cushions were form- 
ed on the lower as well as on the upper sur- 
face of all inoculated leaves regardless of the 
location of stomata. Wounded and un wounded 
leaves showed marked symptoms of infection 
within four to five days. 

It is probable that in Nature the most highly 
pathogenic cultures of R, solani penetrate 
directly and are not dependent ' on wounds or 
stomata as avenues of entrance into their hosts. 
So far this fungus has not been reported on 
Dioscorea. This communication thus records 
the first report of its occurrence on Dioscorea 
leaves. 

Plant Pathological Laboratory, 

Sylhet, Assam, S. CHOWDirjRY. 

January 30, 1946. 


B. M., Ann. Mo. bot. Gdn., 1915, 2, 403- 

458. 


WILT OF PINEAPPLE IN ASSAM 

For the last fe^Y years a wilt disease of pine- 
apple {Ananas comosus (L.) Merr.j has been 
Observed to occur in certain pineapple-growing 
tracts of Assam and found to cause consider- 
able damage. Outbreaks of the disease are 
usually spasmodic in their occurrence but 
when an outbreak does occur it may spread 
over a wide area with great rapidity. So far 
the disease has not been reported from any 
ether part of India. Outside India it has been 
known to occur in Queensland only (Lewcock, 
1935). 

The disease is prevalent during the rains 
and causes the greatest damage during periods 
of excessive rainfall. Plants one to two years 
old are most subject to attack, which invariably 
results in cessation of growth, both of suckers 
and parent plant. In the initial stages of the 
disease the leaves of the affected plants lose 
their normal dark-green colour and assume a 
drab olivaceous hue. At first limp and flabby, 
they quickly droop and fall to the ground. 
This collapse, of the foliage is the most strik- 
ing symptom of the disease. After the plant 
has collapsed the leaves wither, commencing 
at the tips, but the final stages of the disease 
are slow and complete shrivelling of the foliage 
may be delayed for months. 

When a plant becomes affected by the dis- 
ease while its fruit is still immature, the sub- 
sequent development of the fruit is arrested 
and it colours prematurely. This premature 
colouring of the immature fruit on the wilt- 
affected plant is preceded by a pronounced 
withering of the fruit stalk for several inches 
immediately below the base of the fruit. De- 
spite the drying out of the fruit stalk, how- 
ever, its rigidity is usually such as to maintain 
the fruit in an upright position. Detachment 
of a fruit from a withered fruit -stalk is a 
matter of comparative difficulty, a twisting 
movement being required to dislodge it. Pre- 
maturely coloured fruits from wilt-affecte.d 
plants are spongy in texture and sub -acid to 
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the palate. Consequently, they have no com- 
mercial value even when of marketable size. 

Rotting of the roots is invariably associated 
with the foliage symptoms of wilt, in fact decay 
of the roots may well be advanced before any 
foliage syniptoms become apparent. Affected 
plants are usually so lacking in roots that they 
may be pulled from ^he ground with little 
effort. 

A large number of isolations were made 
from diseased specimens collected from the 
different pine-growing tracts. A species of 
Fhytophthora was always obtained in culture. 
The pathogenicity of the fungus was establish- 
ed in the usual manner by isolation, culture 
inoculation, re-isolation and comparison. 

The morphological characters of the fungus 
were studied in culture, and the fungus was 
identified as a strain of Phytophihora parasitica 
Dastur. In Queensland, the cause of pineapple 
v/ilt has been ascribed to P. cinnamoni Rands 
(Lewcock, 1935). 

Studies on the contributory factors and 
methods of control of wilt are in progress. 
Plant Pathological Laboratory, 

Slyhet, Assam, S. Chowdhury. 

October 22, 1945. 


1. Lewcock. H. K., Qd. , 1935,43, 9-17. 


HAIR BALL IN THE STOMACH 
OF A CALF 

When I came across Mr. D. Chakra borthy’s 
letter on hair ball in the Current Science of 
February 1946, I thought that the following 
observations may be worth recording. 

Experience in this laboratory shows that hair 
balls may frequently occur in the stomach of 
guinea-pigs. They have been found in experi- 
mental animals as well as in cases of sponta- 
neous death. Sizes up to about two inches in 
diameter have been met with. They were 
black, fairly hard, spherical or oval in shape 
and difficult to break because of the fibrous 
structure. On breaking, they were ’ *found to 
consist of closely packed bundles of hairs held 
together by what apparently looked likie the 
animal’s excreta. Obviously, thgse balls take a 
long time to form and, as the animals are usu- 
ally. kept in groups, it was difficult to decide 
whether the hairs were from tlie same animal 
or from others. No attempt has been made to 
establish the source. 

In no case was spontaneous death traceable 
to the effects of the ball. But it is difficult to 
imagine that such a big hard lump can exist 
in a relatively small stomach without produc- 
ing any obstructive 'effects. In some cases, 
macroscopic abrasions of the mucous membrane 
of the stomach wall were visible on post- 
mortem examination. 

Such balls have never been encountered in 
rabbits. Guinea-pigs in this laboratory are 
usually fed with sprouted Bengal gram and 
green leaf. 

Bacteriology Laboratory, 

• Andhra Medical College, 

Maharanipet, 

Vizagapatam, N. G. Pandalai. 

March 4, 1946. 
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The Chemistry o£ Cellulose. By hmil Hcusor. 
(John Wiley and Sons Inc., New York; Chap- 
man and Hall Ltd., London', 1944. Pp. COO. 


Price $7.50. 

Emil Heuser belongs to the select group ol 
cellulose chemists who, in addition to thci:r 
significant contribution.s to oui' knowledge ol 
collulosG, lisvc 8.1so writtcii ciuthoi itiilivo IBooks 
on this complex subject. Hjs ‘'Lc'hrbuch dor 
Cellulose Chemie” has Ion.-' been a standard 
text-book of the student. Heix' now is a mucli 
more comprehensive volume which cun oihy 
be adequately described as a monograph. 

In comparison with many other organic com- 
pounds in nature, cellulose i.s essentially .sim- 
ple in structure being but a noiymer of glucose 
anhydride (although it took year.-: ol research 
work by a large number of workers to reveal 
this simplicity). At the .same time, the un- 
usual arrangement of those irioU'cules to lorm 
the framework of the vegetable fibres, the high 
molecular weight and colloidal nature o.f the 
various forms of cellulose invest this substance 
with properties which are I'ly no mcan.s well 
understood. Also, the use of cellulose as raw 
material in many important modern industries 
resulted in much work being done on lh(\s(‘ 
applied aspects of cellulose chemistry and in 
turn has posed many fresh problems to the 
research worker. For an appreciation of these 
large fields of work in their true' perspective 
and to ad'-quately surnmari.so our present 
knowledge of the subject reciuivc'.d talents of an 
unusual order. And these find full expression 
in the volume under review. 

The general plan of the book is sim\)le and 
comprehensive. To .start with, the author 
recognises that “in dealing with the chemistry 
of cellulose we cannot afford to neglect either 
its microscopic or submicroia.'opie mor}')hologi- 
cal structure or, as a result of its high poly- 
ra-ric character, its colloidal nature— these 
peculiarities call foi' close cons idi*rat ion because 
they cause the r(?action.s of ct'lluJose to take a 
more or less heterogeneous c‘our.s<.' ...” To this 
extent, the volume includces a <.:r{tical study of 
what are usually termed the* purt'ly physical 
properties of cellulose, under two eiiapit'r.s — 
morphology of the fibre and composition of 
cell walls (Chapter 11) and the molecular 
weight of cellulose (Chapter XV). 'flic chap- 
ter on Morphology also has an account of the 
formation of cellulose in plants. 

The chemical properties of (U’HuUjso ar(* dis- 
cussed in twelve chapters and include all the 
important reactions of cellidrise in its behavi- 
our as a polyhydric alcohol arul as a poly- 
saccharide. The latter cotupris-* the large 
number of reactions involving the* degradation 
cf the cellulose molecule to shorter chains. 
Th association of water with cellulose — whose 
exact mechanism and the nature of the result- 
ant complex is controversial — forms a separate 
chapter. The action of aqueous alkalies also 
rightly claims a chapter as befits the theoreti- 


cal significance and i)raclic‘al impoi'laiuM* of tlu‘ 
reaction. The clTect of organic bast'.s, ammiV* 
nia and salt solutions, arc cUiblx'd togidhcr. 
The very lal*gc amount of woi'k cn tlu* solution 
of c..nulo.se in cuprammonium liydro.xidc is 
.summarised in a masU'rly f.asliion. Tlusi fol- 
l.')W critical reviews of ci'lluloso csU'rs, xantlia- 
las and ctlnrs. The X and XI C'hapters arc 
devoted to the oxidation of c*cIlnlosv‘ and flu* 
decomposition of ci'llulosc by acids. Lastly, the 
d.'composilion of ct'ilulosc b.v licat and by lao- 
logical proccs.scs arc llicnu's which have rC" 
et-ived much too s(‘anl aili'ntion iu tli ' isirlicr 
U'cati.ses on the subject and gis'atly add to the 
i.isefulnc}.ss of the* iiresent velunu*. 

Two features of the book str<nigly impnes;: 
the i-eader. The lirst is the w.- dih and com 
prehensiveness of Ihi' liti'ralui'e cited. Most of 
the mori' important papi'rs on the subject right 
up to October U)4:i have l)ev*n gariH'ri'd- a 
remarkable aeluevemi'nt under 11 u* prevailing 
war conditions for a volume published in 194*1. 
The second feature' is th-* ol)je(‘tivity with 
wliich the ma.ss of data lia.s Ix'en pri'senti'el 
by no means easy for an aclivt worki'r in the 
held. Conllicting vit'W-poinls are pri'sented 
fairly and fully and tlu're is no intrusion of 
the author’s own appri’cdation of tlu* ))rohal)h' 
truth. This detaehment is so scruiailously 
maintained that in diseii.ssing (Ik* formation of 
{’( Ilulosc' in plants, he says, “It seez/nv to he* an 
c .stablLshed fact that tlu* plant, .syntla'si/i's 
carbohydrates from (*arl)on dioxide and water 
l.'y a pholoclu'mical re'action” (Italic.^: ours). 
Tins cautious ol)j(‘(*tivit\' is ('haractia’i.d.h' (d' 
the monograpli as a wliok'. And, wliile tlii.s 
a.ssures the resc'arch worki'r a hirefs ('yt' view 
of all the available data and leaves him \’vvr 
to draw his own coiH’li'.';i(»n': by ja'ferenee 
to the original paper*: h’ tu'eessary tliis vei'.v 
virtue places the' volunu' aliove an<i beyond the 
lequi remen is of llu' avt'rago student. 

The volume' is tzrovidt'd witli an aihlior indm. 
and a subje'et indc'X, Iioth piecpareel with a 
tnuroughne.ss which is iu*(‘es.s:iry. 'Ida* print 
Ing and ge't up of tlu* liook wenild do crc'dit to 
the publisiiers c've'n during normal timis. 
Under war conditions, it is a leal, in il.si'lf. 

Kmil lleu.ser’s monograi>h is a notabh' con- 
Ivibulion to the liU'rature* on celluIo.s.e in the 
Knglish language. Cellulose* elu'misls and 
technicians concerned with tlie indu.sti’ial 
transformations of celUilosi' place tlH'Uist'Ivc.s 
under a m'edless handicap l»y not possessing 
this volume. 


Chromosome Atlas of Cultivated Plants. By 
C. D, Darlington and K. K. .lanaki Amma'l. 
(George Allen and Unwin Ltd., London), 
1945. Pp. 397. Price VZsli, ikl 

The authors have rnadi' a ik'w approach to 
the study of the distribution of <*ultival('d 
plants of the world dillercnt from the approach 
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made by taxonomists, who have hitherto de- 
pended for classification on morphological 
differences. Darlington’s views on the limita- 
tions of earlier methods of taxonomists have 
been clearly expressed in his contribution on 
‘Taxonomic species and genetic systems”. The 
species concepts of earlier systematists break 
down when applied to certain families of 
plants. The question, therefore, arises as to 
the limit that should be set by which to judge 
the standard of fixity of sprcies.' There is no 
agreement on this point amongst systematists 
themselves. What may be considered a homo- 
geneous species by the systematists, may easily 
prove not to be so when analysed from the 
point of view of genetics and cytology. It is 
tiiese latter aspects of enquiry which Darling- 
ton and Janaki Ammal have applied in their 
study of the distribution of the cultivated 
plants of the world and of the diversity exiii- 
bited by them. 

The authors have confined their attention to 
the cultivated plants of the world necessarily, 
because experimental breeding and chromosome 
study have been largely confined to these 
plants which are easy to v/ork upon. The 
accumulated results obtained from over a 
quarter-century of .experimental work of 
breeding and chromosomal investigations have 
been assessed and certain conclusions have been 
drawn which have helped to rearrange the 
taxonomic species in a differnt manner so that 
the homogeniety or diversity within a species 
is more clearly brought out. 

In the introduction to the book which has 
been contributed by Darlington, a clear picture 
is given of the process at work in the produc- 
tion of variation and the grand process of 
evolution. Reference is made to the work of 
Vavilov, who by a thorough study of the culti- 
vated plants of the world . and their genetic 
diversity, was able to trace the centres of ori- 
gin of the staple crop plants. The Vavilonian 
idea of the centre of origin of a crop plant 
associated with its maximum diversity is 
shown not always good. Centres of diversity of 
many crops have shifted, the causes for shifting 
being either a shift in the centre of greatest cul- 
tivation, changes in civilization or changes in 
natural conditions. Species and varieties have 
been improved and changed to a considerable 
extent by cultivation. The part that agricultu- 
ral operations such as tillage, sowing and har- 
vesting have played and the replacing: of the 
methods of inbreeding by outbreeding and 
vice versa on the evolution of the cultivated 
plants are briefly explained. In the latter 
part of the introduction the ^ole played by 
chromosomes in the development of cultivated 
plants and in causing diversity are broadly 
dealt with. The effect of selection and muta- 
tion within different systems of mating, poly- 
ploidization and the several other ways of 
chromosomal changes which bring about diver- 
gences of . various types are enumerated. It 
is pointed out that these newer methods of 
analysis will be combined with Vavilov’s 
methods to unravel the past of the cultivated 
plants. 

It is admitted that the new classification on 
which charting of the chromosome atlas is based 


is to be understood as diagrammatic as it is the 
first attempt and as part of the classification 
is based on conjectural evidence and lias not 
been experimentally verified. The significance 
of chromosome numbers in gauging the inter- 
relationship of the species and in the results 
to be expected in species hybridization are 
pointed out. Within a morphological species, 
there may exist a polyploid series splitting it 
into what is called several “potential new spe- 
cies”. Each member of a polyploid series is a 
genetic species isolated from another more 
strictly than are distinct moi'phological spscies 
with the same ploidy. It is pointed out that 
in the process of “evolution” “morphological 
groupings thus point backwards”, that is, to 
the source of divergence, and “chromosome 
groupings point forwards”, that is, to the 
potentiality contained within a species to 
future development. The introduction con- 
cludes with the important statement, “For 30 
years, cytologists and systematists have been 
discussing the bearing of chromosome change 
on classification in particular groups. Now 
from a summary of the total observation, we 
can get a bird’s-cye-viev/ of the whole process 
of the evolution of genetic systems in the 
flowering plants. It is only a bird’s-eyc-view, 
often indistinct and remote, yet already in 
sense, it shows the plan and the proportions of 
nature”. 

The chromosome atlas is a catalogue of culti- 
vated plants based principally on the chromo- 
some number. The arrangcnic-nt of the fami- 
lies follow partly the older system of morpho- 
logical classification, wherever it has been 
found desirable to retain such arrangements 
and in others the authors have followed a 
different method of grouping based on chromo- 
some number. All these are fully explained in 
the portion on “Explanation of the catalogue”. 
The catalogue gives the chromosome number 
of over 11,000 species belonging to 2,000 genera. 
Chromosome numbers of some of the species 
included in the catalogue remain to be deter- 
mined. An extensive bibliography, a useful 
index and two maps, one each to show the 
cultivated and the wild plant regions of thq 
world, arc included. The irnixir lance of a book 
of this nature cannot be over- e.sti mated. It 
v/ill be of considerable help to geneticists, cyto- 
logists and to systematists who would nrjw be 
able to assess the value of chromosomal changes 
on classification of plants into particular 
groups. 

L. S. S. Kumau. 


Lubricating and Allied Oils. By Elliot A. 

.Evans. (Chapman and Hall Ltd., London), 
1945. Pp. X H- 210. Price 15/-, 

The publication of the third edition of Lubri- 
cating and Allied Oils is to bo welcomed. Due 
to wartime conditions, the results of recent 
investigations all over the world could not have 
reached all quarters, and the volume, v/hich 
includes some of the latest researches in the 
field is, therefore, a distinct contribution to the 
literature on oils. 

The author has revised and enlarged . his 
well-known book in this edition with a view 
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.to bringing the subject up to date. In so 
doing, some discrepancies have crept in. Thus 
on para 2, the time of carving's on the Egyp- 
tian tomb of Ra-Em-Ka is given as 2,600- 
1700 B.C., whereas in a paper by Francis J. 
Licate {Ind. Eng. Chefn. Ind. Ed., 1938, 30, 
550), the date given is 2100-2600 B.C. Then 
it is known, and the author himself mentions 
it in para 4, that in the pre-petroleum days the 
only lubricants which were available were the 
common fatty oils. But from the first para- 
graph of Chapter lil, one is led to believe that 
the use of petrol was known earlier than of 
vegetable oils. The molecular structure of fats 
and oils is not so fragmentary now as depicted 
by the author. Even the quantitative study of 
the component glycerides in natural fats has 
been pursued since 1927. Very valuable and 
useful work on the chemical constitution of 
fats has been done by Hilditch and his asso- 
ciates at Liverpool. 

It would have been better if only those oils 
which are used in lubrication had been taken 
up for detailed discussion; tlie drying oils like 
Oiticica (not cUicia as printed on page 17) 
and linseed oils could have been left out con- 
veniently. A wrong statement has been made 
in the last paragraph on page 52 in mention- 
ing the soluble and insoluble sludges from oils 
used in gears and turbines. As is evident from 
the Tables on pages 52 and 53, the sentence 
should read, “Consequently it is not surprising 
that the benzene soluble is sometimes consider- 
ably more than the benzene insoluble”, instead 
of “... considerably ’Zess”. 

The value of the book would have been en- 
hanced, had the author discussed at length the 
merits and significance of the various tests de- 
scribed in Chapter VIII, instead of the practical 
details. For the latter more authoritative works 
like ''Standard Methods for Testing Petro- 
leum and its Products'’ by the Institution of 
Petroleum Technologists and “A.S.T.M. Stand- 
ards on Petroleum Products and Lubricants" 
could be referred to. 

Though the author’s book on Additives which 
is under preparation will be greatly welcome, 
and will satisfy an important requirement, the 
descriptions in Chapter IV could have been 
rendered more explicit if this important sub- 
ject had received some attention. The modern 
petroleum industry depends to a great extent 
on the additives that are used in stabilising 
the various products. This rather young, but 
by no means unimportant, branch of petro- 
leum technology finds use in oxidation and 
corrosion inhibition, improving oiliness, film 
strength, viscosity index and detergency, pour 
points depressing, etc. 

The author refers to the mineral lubricating 
oils compounded with small quantities (up to 
5-10 per cent.) of vegetable oils, but 'he has 
emitted to mention the important researches 
carried out in recent years on the utilization 
cf vegetable oils either as such, or in admix- 
ture with mineral oils, in much larger amounts 
(as much as 50 per cent.) for lubricating pur- 
poses. Apart from the fact that vegetable 
oils have a high degree of (^illness, low coetfi.- 
cient of friction and high film rupture strength, 
the utility of these oils for lubricating pur- 


poses cannot be under -estimated on account of 
several other important reasons. The mineral 
oil resources of the world, though large, are 
not evenly distributed, and there are many 
countries which do not possess them all. It is 
also believed that the world’s mineral oil re- 
serves cannot indefinitely cope, with the ever- 
increasing demand for lubricating oil and that 
a shortage will make itself felt” in course of 
time. Efforts are being made, therefore, to 
find out methods for substituting vegetable oils 
for mineral oil lubricants. Vegetable oils deve- 
lop rancidity and acidity, especially in presence 
of metals like iron and cop'per. Various inhi- 
bitors have been found to stabilize these oils 
against oxidation and polymerisation so that 
they may serve as efficient lubricants. Much 
of .this work has been described by Balada, 
i'Veund and Thamm, and has been carried out 
in, .India by Aggarwal, Chaudhuri, Mukerji and 
Verman (Bulletins of Indian Industrial Re- 
search, Nos. 18 and 20). The author's idea as 
given on page 66 that oxidation inhibitors for 
vegetable oils are not known appears to be 
iil-founded. The work carried out by Aggar- 
wal, Bhatnagar, and Verman (J. Sci. and Ind. 
Res., 1943, 1, 261), on vegetable-mineral oil 
blends leads to this conclusion. A contribu- 
tion which has already found extensive use in 
railways has been made by Bhatnagar and 
Ward on the compounded blown rape-mineral 
oil for axle lubrication. The fatty materials 
haye also been used as agents for carrying 
active elements such as chlorine, sulphur and 
phosphorus in the mineral lubricating oils. 

The matter contained in the chapters on 
“Mechanical Testing” and “'Oils Employed”, 
will rio doubt be helpful to the practical engi- 
neer in the selection of a lubricant best suited 
for his machine. Description of oils for cables, 
chains, metal cutting, quenching, tempering and 
thermostats, has also been included in the 
chapter, -most probably due to the reason that 
they are mostly derived from mineral origin. 
A short account of the fluids used in hydraulic 
brake mechanisms would have been very much 
to the point in the book under review. 

The employment of various types of engines, 
e.specially internal combustion engines, whe- 
ther on land or sea or in air, has greatly, in- 
creased . and will increase still further with 
industrial expansion. New problelms on lubri- 
cation will arise with these developments. 
Any treatise, dealing with the recent aspects 
cf this important subject will prove useful not 
only to practical engineers, cbemi.sts and physi- 
cists, but also to research workers engaged in 
this field. The book meets these requirements 
adequately and, therefore, deserves wide atten- 
tion. 

JoTi Sarup Aggarwal. 


Mr. Tompkins Explores the Atom. By. G. 
Gamow. (Cambridge University Press), 
1945 . Pp. ix -|- 97. Price lOsh. 6d. 

This book is a sequel to the author’s 
Mr. Tompkins in Wonderland, It is certainly 
• as good and useful as the previous book. 

The book commences with a dream of 
Mr. Tompkins on Maxwell’s demon. Flerein, 
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the mathematical ideas of probability are 
extremely well brought out. This is followed 
by a dream on the gay tribe of electrons. In 
this chapter, the modern ideas of the outer 
structure of the atom are very lucidly explain- 
ed. In the next dream which is given the title, 
'‘The woodcarver”, our present ideas about 
the elementary particles and the nucleus and 
the atom come up for very clear description. 

The three dreams are followed by an appen- 
dix of four lectures by the professor which 
inspired the dreams. These four lectures give 
a most complete and precise description of the 
structure of the atom and the formation of 
compounds. They also contain details of 
nuclear fission. 

This book has been published at a time 
when we talk of the dangers of the atom bomb 
and the harnessing of nuclear energy for 
human welfare. Nobody in the world can aiford 
to remain ignorant of the basic principles of 
this branch of physics. The book under re- 
view explains these principles clearly in a 
manner that an average man of some coinmon- 
sense and intelligence can easily understand. 
As such, it is most welcome and should be 
read by everybody. Its real value can be 
gauged from the following fact. The reviewer 
received the book on the 2nd of January for 
I’eviewer, He finished it and kept it by the 
same night ! But. he could not see the book 
again for writing the review till the 9th of 
March. It wandered from hand to hand, from 
lady to lady, from doctor to doctor, from stu- 
dent to student, and so on. The reviewer only 
found a slip on his table: “Mr. — says he read 
Gamow’s book and found it marvellous. I have 
taken it from him for a night. Pardon my 
doing so”, and so on. The reviewer talked to 
some of these readers and found that they had 
got a hang of our modern ideas ! 

The book is very well got up. There are a 
large number of illustrations and the printing 
is good. On the whole, the get-up is of the 
standard' we have come to expect of the Cam- 
bridge University Press. 

It is a popular book and it is extremely 
well written. It is written by one of the most 
well-known theoretical workers on nuclear 
physics. • It is published at a time which is 
most opportune. Every man, woman and 
child must read it — even professional scientists. 

Prof. Gamow and the Cambridge University 
Press are to be congratulated for having 
brought out such a popular and such a useful 
book at such a very opportune time. 

S. V. .CHAXmRASEKKAR AIYA. 


Physical Methods of Organic Chemistry, Vol. L 
Edited by A. Weisberger. (Interscience Pub- 
lishers Inc., New York), 1945. Pp. 736. 

The theoretical development of organic chem- 
istry that took place in the middle of the nine- 
teenth century appeared to stagnate to some 
extent for nearly half a century. The contri- 
bution of a few physical chemists and mathe- 
matical physicists then gave a new impetus to 
organic chemists by giving a greater precision 
to the concept of atoms and molecules and the 
nature of the forces binding them. This led 


to new and improved methods of iackling 
oi'ganic compounds and their reactions. In his 
preface to the volume under review, the editor 
remarks, “The chemist, in order to acquaint 
himself with a certain physical method, has in 
the past been compelled to search through 
periodicals and specialised books. The present 
work has been compiled with the hope of 
relieving him of much of this burden”. A peru- 
sal of the volume indicates that this claim is 
to some extent justified. 

Till the beginning of World War II, scientific 
v.wkers were more or less dependent on books 
in German for any thorough and comprehens- 
ive publication of an authoritative nature and 
during the past few years monographs in 
English have been coming from American pub- 
lishers. One feature common to these is notice- 
able in the present publication : wherever 
possible one gets the name and address of the 
American Scientific Instrument Manufacturer 
from whom the instrument described is obtain- 
able. This information is no doubt useful but 
one cannot help commenting on such indirect 
advertisements as an undesirable feature in a 
scientific publication. 

The present volume contains sixteen chapters 
dealing with the following topics : Determina- 
tion of melting and freezing temperatures ; 
Determination of boiling and condensation tem- 
peratures; Density; Solubility; Viscosity; Sur- 
■ face and Interfacial tension; Properties of mono- 
layers; Osmotic pressure; Diffusivity Calorime- 
try;- Microscopy; Crystal form; Crystallochemical 
Analysis ; X-Ray Diffraction ; Electron Diffrac- 
tion ; and Refractometry. A fair amount of 
the experimental side is well described in the 
different chapters but the unevenness of a 
composite work by several authors is notice- 
able. A description of Beckmann's Freezing- 
point method in the opening chapter could have 
been completely omitted as the method can be 
found in the most elementary books on Physi- 
cal Chemistry which an undergraduate liandles. 
Though our knowledge of solvcnt-soluto inter- 
actions is still inadequate, one cannot agree 
wnth the authors that the solvent for crystal- 
lisation must be decided by a trial and error 
process. The preparation of puie samples by 
crystallisation from ‘melts does not seem to 
find a place in the chapter. The chapter on 
density determinations by Bauer is useful foi’ 
its critical study and the valuable guide to the 
selection of method. The si-iort cliapter on 
Viscosity gives no neyr methods not available 
easily and is to be noticed only for its indica- 
tion of the use in highpolymer chemistry. 

The critical account by Harkin.s forms one 
of the best reviews in the volume and the sec- 
tion on Parachors rightly concludes with tho. 
statement, “The parachor is a useful additive 
function but not a reliable tool tor deciding 
between alternative different possible struc- 
tures.” 

The study of monolayers has proved a valu- 
able tool in the investigations of organic and 
biological problems and rightly finds a. pUice 
in the volume under review. The' horizontal 
and vertical film balances are well described 
and all aspects of work in tlie field are consi- 
dered. Attention is drawn to the absence of 
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temperature control in most of the work of 
the English school and the author is constrain- 
ed to remark, “It is evident, however, that 
such methods cannot give high accuracy”. 

The chapter on Calorimetry gives a valuable 
account of the application of this method to 
the study of fast reactions while the one on 
Microscopy gives an organic chemist a bird’s- 
eye-view of Chemical Microscopy as a tool for 
constant use. The remaining chapters main- 
tain the general standard of the volume, the 
theoretical aspect being more prominent. The 
last chapter in the volume contains a useful 
account by Fajans on the additive character- 
istics of refractivity. 

There is no mention of the price anywhere 
but a more serious omission is the absence of 
an index. One finds, for example, a table of 
the thirty-two classes of crystals according to 
the Schonflies Space Groups in the chapter on 
Microscopy while one would naturally look for 
it in the chapter on Crystal Form where it is 
not found ! 

The book will be found useful by advanced 
students of both Physics and • Chemistry and 
also fulfils the demands of an organic chemist 
looking for a convenient 'tool for investigation. 
The equipment described is beyond the reach 
of most laboratories in this country but suffi- 
cient information is often found to enable one 
to build them up in a good workship. 

S. V. Anantakrishnan. 


The Birds of Kutch. By Salim Ali. (Publish- 
ed for the Government of Kutch by Humph- 
rey Milford, Oxford University Press), 1945. 

Pp. xviii -h 175) . Price Rs. .‘20. 

This book follows the plan of treatment 
adopted by the author in his earlier publica- 
tion, Book of Indian Birds, with which stu- 
dents of Ornithology are* familiar. Though it 
purports to be the outcome of a survey it is 
eminently readable, having none of the harsh 
flavour of official reports. x\ssc:mbled within- 
the space of 175 pages is a body of interesting 
information of about more than 275 birds 
belonging to different groups, with special 
emphasis on features peculiar to Kutch and its 
close environs. The book is profusely illus- 
trated. . The photographic reproductions are 
excellent. The coloured places are superb, all 
in perfect , conformity with the stim.ulating and 
enjoyable letterpress. Serious students of 
bird life will find the book helpful and inspir- 
ing, and those interested in a general way in 
the habits of birds occurring in their neigh- 
bourhood will find it fascinating. 

Before Mr. Salim Ali was invited by 
His Highness Maha Rao Vijayarajji to conduct 
the ornithological survey of his State in 3 943, 
there have been other scientists like Ferdinand 
Stoliezka, Hugh Palin and C. D. Lester in 
the field since 1872, but none. of them can be 
supposed to have enjoyed the opportunities 
which were accorded to. the present author, 
whose efforts are reflected by the illuminating 
book he has produced. He declares that the 


birds of Kutch are fortunate in their rulers, 
whose love for these feathered subjects, ex- 
tended frequently beyond the limits of field 
observation and sympathetic study. An article 
which H. H. Maha Rao Vijayarajji wrote in 
1912 on Goose-Shooting in Kutch is reproduc- 
ed from the Journal of the Bombay Natw'al 
History Society together with two photographs, 
which tell a gruesome tale of the destructive 
power of fire-arms in the hands of a bird- 
lover. 

From the standpoint of physical features, the 
State of Kutch, which is almost treeless, rocky 
and barren, with ranges of hills and occasional 
wooded valleys and with scarcely 14 inches of 
rainfall, may not be deemed very propitious 
for harbouring a plentiful stock of varied 
birds. The country is traversed by a wide 
sti-etch of sandy waste lying athwart the face 
of the country as a broad band from East to 
West, known as the’ Great Rann, which during 
the South-West Monsoon becomes heavily 
inundated. “But the chief interest of Kutch 
Oi'nithology lies in the geographical position of 
this narrow strip of land relative to the mighty 
tide of migration that sweeps into India from 
beyond its northern and north-western boun- 
daries and out again in the autumn and spring 
01 each year”. Kutch, therefore, standing at 
the junction of these migrational streams 
offers unrivalled opportunities for observa- 
tion of the annual visitors, and Mr. Salim 
Ali suggests the erection of observation 
posts at suitable centres where competent 
observers would be in a position to col- 
lect information of great interest to science, 
throwing light on some of the obscure 
problems of the phenomenon of migration. 
Further the study of the influence of barriers 
on the distribution of birds, restricting their 
local migration offers fresh problems, for the 
Great Rann seems to have pj'oduced two “well- 
marked distinctions between resident bird- 
population of Kutch and that of the adjacent 
dry areas of Sind, Northern Gujerat, W^estern 
Rajputana and the northern portions of the 
Kathiawar Peninsula”. The existence of the 
Great Rann, therefore, invests the resident 
bird-population of Kutch with a closer affinity 
with that met with in Gujerat than in Sind 
and Baluchistan. 

The description of both resident and migra- 
tory birds is conveniently divided into sections 
of size, field characters, status and distribution, 
habits and nesting. The more serious students 
of ornithology are provided with brief para- 
graphs giving measurements, — “mostly wing 
and tail” — and other systematic details. Kutch 
is interesting to naturalists as the Great Rann 
is known to be the only breeding ground in 
India of the Flamingo of which the book pro- 
vides a good description. The other features 
cf this attractive book are a map, interesting 
prefatory and introductory notes and Index. 
We have no doubt that this excellent book will 
be placed in the libraries of all public and 
academic institutions, where we confidently 
hope that students of Biology will make the 
best possible use of its ' great treasure. 

C. R. N. 


8S Reviews j Current 

L Science 


Education in India To-day. By P. M. Limaye, 
M.A. (Published by Dr. D. D. Karve, m.sc., 
Ph.D.j Fergusson College, Poona), 1945. 
Pp. iv -f- 140. Price Rs. 2. 

This book is the outcome of a tour to various 
educational centres in India in order to study 
the organization, practices and problems of 
schools and colleges. The itinerary given at 
the end of the book indicates the wide area- 
covered by the author. The specific purpose 
cf the tour, and the manner in which it was 
m.ade possible for the author to undertake 
it, are explained in the Introduction. 

The book is remarkable not merely for the 
information which it presents but more for 
the critical observations which it contains. 
Mr. Limaye is a retired life-member of the 
Deccan Education Society, and as such he natu- 
rally brings to bear a new and refreshing view- 
point upon all educational questions. His is a 
comparative study of the place v;hich the 
Bombay Presidency occupies in the world of 
Indian educational progress. He starts with 
conditions in that part of India and surveys 
tlie various aspects of education elsew^hsre 
Referring to the slow growth of literacy in 
the country he draws attention to the failure 
of Government to utilize private agencies in a 
larger measure. In a later chapter on private 
effort in education he criticises the Sargent 
Report for its departure from the repeated 
pi onouncements of Government since 1854 
(Wood’s despatch) as to the need for imple- 
menting private agencies and private generos- 
ity in the establishment and maintenance of 
schools and colleges. He makes a powerful’ 
plea for improving the salary scales of all 
grades of teachers and criticises the niggardly 
policy of Government in the framing of grant- 
in-aid rules. In this connection he pays a well- 
deserved tribute to the selfless workers of the 
Deccan Education Society and to the staff of 
Fergusson College, Poona. 

It is refreshing to note that the author does 
not uncritically endorse all tho features of the 
Wardha Education Scheme bur points out the 
dangers that we are in in the overemphasis of. 
craft work. He is of the opinion that primary 
education cannot be rendered self-supporting. 

The problems of secondary education are 
viewed in the light of the latest official reports 
of England and India, and the need for develop- 
ing different types of schools with a practical 
bias is stressed. In a later chapter he reverts • 
to the same problem and makes a critical survey 
of the proposals contained in the Reports con- 
nected with the names of Sir M. Visvesvaraya, 
Abbot and Wood, and Sir John Sargent. 

The author has a great deal to say on Uni- 
versity education. He discusses in some detail 
the aims of a modern University, the place of 
affiliated colleges in the scheme of higher edu- 
cation, the value of the tutorial system, the 
maintenance of . examination standards, the 
study of English, and the promotion of corpo- 
rate life in the colleges. A special sub-chapter 
is devoted to the proposed Poojia University 
scheme. • 

Finally, in the closing chapter, brief refer- 
ences are made to certain edu.cational projects 
and their possible application to Indian condi- 


tions. The book is throughoir: marked by 
earnestness and independence of thought, keen 
observation and critical judg.m.ent. The’ gene- 
ral get-up of the volume is good, but one 
would wish that more attention had been paid 
to the elimination of typographical errors. An 
index would have been useful. 

D. S Gordon. 

Aircraft Engines, Vol. I. By A. W. Judge. 
(Chapman & Hall, London), 1945. Pp. xii -f 
492. Price 28/-. 

Beginning with aerodynamics, it works 
through combustion, and fuels to carburettors, 
supercharging, cooling and altitude effect, with 
a final chapter which deals v/ith the gas tur- 
bines and jet propulsion. Thoroughly up to 
date so far as published work permits, it deals 
in detail with the working principles of the 
subject and is profusely illustrcitad. The results 
of recent experimental work are summarised 
with the help of data and diagrams, and full 
references are given to the sources of work. 
There is an index of subjects and authors, and 
an appendix which includes tables of standard 
atmospheres. The illustrations and the general 
lay-out are both excellent. 

The book is of a convenient size to tlie stu- 
dent of the subject. It offers no examples to 
work out, a common defect m books of this 
nature, and so is a conveniently small work of 
references rather than a teaching book. As a 
summary of research and working principles, 
it should appeal both to the technical and the 
practical man, to the air’ force officer as well 
as the engineer. 

R. G. Harris. 

.An Elementary Text-Book of Inorganic Chem- 
istry. By Ramani Mohan Roy. (The Book 
House, Calcutta), 1945. Pp. viii -]- 506. Price 
Rs. 3-12. 

This book forms a welcome addition to the 
large number of good text-books that are al- 
ready available for an Intermediate student. 
The general plan of the book is designed to 
meet the requirements of the Intermediate syl- 
labus of the University of Calcutta and the last 
chapter (38) dealing with Ba, Sr, Cd, As, etc., 
has not yet been added to the book under 
review. It has to be pointed out that the 

addition of this chapter is very important since 
the matter of this chapter is included in the . 
syllabus of many of the Indian Universities. It 
is happy to note that principles of physical che- 
mistry necessary to understand some of the 
chemical processes have been nicely dealt with 
at apprppriate places and a good deal of stress 
is -laid on the importance of working out 
numerical problems. The author has very well 
realised the difficulties of the teacher and the 
taught in introducing the subject of chemical 
formulae and equations and .has given the deri- 
vations of many of the difficult equations. It 
would have been far simpler for a student to 
derive the formula of a com.pound by dividing 
the weights of each of the elements in a gm. 
molecule of the compound, by their respetive 
atomic weights, instead of the classical G.C.M. 
method described in the book. 
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In his anxiety to make the text-book a self- 
contained unit, the author has devoted seven 
pages to give a brief outline of the qualitative 
analysis. The information given in this chapter 
is too meagre and the student has to consult 
text-books on qualitative analysis to get the 
required information. This chapter could have 
been very rnuch enlarged by omitting unneces- 
sary description of some’ elementary topics 
like filtration, construction of a barometer, etc. 
In spite of the author’s attempt to give an 
account of ‘manufacturing processes now in 
use’, it is strange to find him devoting too 
much of space for Welden’s method of manu- 
facture of chlorine from hydrochloric acid. In 
fact the modern practice is to manufacture 
hydrochloric acid from - chlorine. The author 
seems to think (p. 246) that chlorine is net 
manufactured on a large scale because the 
caustic soda that is simultaneously produced 
has no market. On the other hand, the prob- 
lem of the day is to find new methods of util- 
isation of chlorine manufactured in the alkali 
industry. ‘Sublimation’ has been defined as 
vapourisation of the solid with or without 
passing through the liquid state ; this mistake 
has to be rectified. The illustrations, viz., heat- 
ing of ammonium chloride for sublimation and 
separation of water from alcohol by fractional 
distillation, are not apt. 

M. R. A. 

The Charnockite Rocks of Mysore (Southern 
India). By B. Rama Rao. (Bulletin No. 18, 
Mysore Geological Department), 1945. Pp. 
199, with maps, photographs and photomicro- 
graps. Price Rs. 3. 

This Bulletin is a detailed account of the 
results of twenty-five years of his investiga- 
tions on the Charnockite and allied rocks of 
Mysore. It is divided into nine sections. The 
first section is an introduction to the study of 
charnockites, with special reference to the work 
done at different periods by the officers of the 
Mysore Geological Department. The older offi- 
cers of the Department generally acepeted 
Holland’s view of a plutonic igneous origin 
for these rocks. But, Rama Rao's detailed stu- 
dies in the field and the laboratory have 
revealed a number of evidences in support of a 
metamorphoric origin for the charnockite rocks 


in Mysore. Section 2 gives, in brief, a classifi- 
cation of these rocks. The tliird section de- 
scribes the chief distinguishing characters of 
charnockites in general. The Mysore rocks 
are similar in all the characters to the typical 
charnockites, except in showing certain difier- 
ences, like variation in texture, absence of 
hypersthene in some rocks showing charnockitic 
characters, and the occurrence (though rarely) 
of sphene. Section 4 gives a general summary 
of the mineralogy of these rocks and stress is 
laid on the secondary origin of hypersthene in 
them. The fifth Section, the largest, gives de- 
tailed descriptions of the petrography of all the 
rock types belonging to the charnockite' series, 
which include the following: ultrabasic, basic, 
intermediate, and acid rocks, the charnockite 
dykes, and the charnockitic rocks. Section 8 
is a comparative study of the chemical compo- 
sitions of the charnockites of Mysore with those 
cf other areas. In Section 7 seme important 
exposures (14 in number) of these rocks and 
their field relations to associated rocks are de- 
scribed with the help of maps. Section 8 gives 
briefly a comparison between the chrnockite 
rocks of Mysore and those of Holland’s Type 
area of Madras. 

Section 9, the last chapter, deals with the 
most important question of the mode of origin 
of these rocks. It begins with a chronological 
review of researches on this subject. Next 
evidences collected in Mysore, favouring a 
metamorphic origin, are given. The age of 
the rocks in Mysore is also discussed. Rama 
Rao concludes that these rocks belong rather 
to a metamorphic province than to an igneous 
petrographic province, wherein “the combined 
series of alterations under different periods of 
metamorphism of a composite series of rock 
formations of different ages, have ■ given rise 
to a series of hypersthene gi-anulites of very 
valuable composition”. 

The publication, being an exhaustive sum- 
mary of the results of intensive work of over 
two decades on a variety of roc]-: types belong- 
ing to the charnockites, will be welcomed as 
an important contribution to the literature on 
this complex series of rocks and is bound to 
help and stimulate further research in this 
field. 

M. V. N. Murtky. 


SCIENCE NOTES AND NEWS 


University of Travancoro- -Council of Re- 
search. — The Fifteenth Annual Report presented 
by Dr. K. L. Moudgill, Vice- Chairman, to the 
Council, records the progress of work for 
the year on a wide front. The general overall 
impression produced is that Travancore is for- 
tunate in having an organisation which secures 
active and fruitful co-operation between indus- 
try and scientific research, each nourishing 
and being in turn nurtured by the other. 

The Council proposes to open a Department 
of Applied Chemistry and, the establishment 
cf a chair in Mineral Research has been 


made possible by a munificent endowment by 
Dr. Rm. Alagappa Chettiar. And, amongst the 
schemes already under way, mention may be 
made of a model salt factory to be opened in 
an area of 8 acres. The production of agar- 
agar continues. Pyrethnim plantations are to 
be extended to 100 acres. And, although the 
pyrethrin content of the Travancore flower 
0-5 per cent., is modest, it is interesting to 
note that the stalks of the flowers are reported 
to contain as much as 0-13 percent, pyrethrins 
— a finding which does not agree with much 
of the published work on the subject. Experi- 
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ments are also in progress on the production 
of charcoal from indigenous woods and on 
their destructive distillation. The most extens- 
ive data on this subject have been collected at 
the Mysore Iron and Steel Works, Bliadravati, 
and it v,;ould appear that co-operative endeav- 
our in this field might well ensure avoidable 
duplication. A subject of great importance and 
of topical interest (the question was raised 
only this month in the House of Commons) is 
the State’s resources in Mona'/ite and Ilmenite 
with their potential bearing on atomic energy. 
The Council proposes to tackle this problem. 
The importance, complexity and resources need- 
ed for adequate and rapid progress in this field 
are such that perhaps India a.s a whole would 
gain and the State would lose nothing if the 
pjoblem was taken up by an All -India Organ- 
isation. The Public Health Laboratory continue^ 
its work on nutritional studies and on cholera 
vibrios. In the Applied Biology Section strik- 
ing progress has been made in the Tapioca 
Farm which now has 72 varieties registered 
and where some 1,000 intervai'ietal hybrids 
have been raised. The Entomological Section 
has, amongst, other problems, been working on 
a question of all-India interest -the susceptibil- 
ity of bamboos to insect attack. Under Agri- 
cultural Chemistry, the work on soil surveys is 
being continued and a start has been rnade on 
base exchange phenomena in paddy soils. The 
Council has been able to secure the interest of 
private firms in the opening of deep-sea fisher- 
ies and curing yards whicli the Government 
propose to encourage. 

The above are merely the high-lights of an 
interesting and informatory Report at the con- 
clusion of which the Vice-Chairman points out 
that many of these schemes have been influen- 
ed by the stresses and requirements of war. 
We can only share his hope that the cessation 
of these abnormal conditions would not mean 
any diminution in the encouragement— in the 
broadest sense of the term' — to the Council of 
Research of the University of Travancore. 

Atomic Research Committee. — On the recom- 
mendation of the Board of Scientific and In- 
dustrial Research, the Governing Body has set 
up a Committee under the Chairmanship of 
Dr. H. J. Bhabha, f.r.s., to explore the avail- 
ability of raw materials in India capable of 
generating atomic energy, suggest ways and 
means of harnessing them and keep in touch 
vnth similar organisations in other countries. 

Schemes of Industrial Research. — The con- 
struction of a Technological Block of the Glass 
and Ceramic Research Institute in Calcutta at 
an estimated cost of Rs. 2,21,000, a block grant 
of Rs. 60,000 per annum to the Madras Univer- 
sity for meeting the cost of a Leather Research 
and Technological Institute and a grant of 
Rs. 75,000 per annum to the Tata Institute of 
Fundamental Research, Bombay, for work on 
Astrophysics and Experimental Physics and 
Cosmic Ray Research, were lately approved at 
a meeting of the Governing Body of the Coun- 
cil of Scientific and Industrial Research. 

American Road Experts to Visit India. — With 
the concurrence of Provincial Governments the 


Government of India have invited two top- 
ranking Public Works and .Road Oificials — 
Major-General Philip B. Fleming, the head of 
the Federal Public Works Administration, and 
Mr. Thomas Harris MacDonald, head of the 
Federal Bureau of Public Roads, — from the 
United States to pay a short visit to India, to 
advise generally on India’s large programme ox 
read development. Owing to their other im- 
portant duties, the services of these two dis- 
tinguished officials have bean spared by the 
Government of the United States with great 
difficulty, but the President of the United States 
has agreed to their spending about one • month 
in India during which time they will be the 
guests of the Government of India and will see 
as much of India’s road system as possible in 
the lime available. 

British Aviation Experts for India. — The 
Civil Aviation Office of tha Government of India 
is being expanded to meet the requirements 
of the programme for the development of 
India’s air transport services and civil flying. 
As a first step towards this three specialist 
officers have been recruited in England. These 
officers who have taken up their appointments 
in Delhi are Air Vice-Marshal Sir Edward Rice, 
who becomes Deputy Director-General (Air- 
craft); Air Commodore E. 1. Bussell, who has 
been appointed Director ox Licensing, and 
Mr. J. P. Jeff cock, who becomes Director of 
Ccmmunications. Jeffcock is on three 

years’ contract while both Sir Edward Rice and 
Air Commodore Bussell are on five years’ con- 
tract. 

Dr. P. V. Nair, m.sc., D.Phil. (Oxon.), has 
been appointed Professor of Applied’ Chemistry 
in the XTniversity of Travancore. Dr. Nair is 
a former pupil of Sir Robert Robinson, Pi'es. 
R.S., Waynflete Professor of Chemistry in the 
University of Oxford, and worked at the Uni- 
versities of London and Oxford. 

We acknowledge with thanks the receipt of 
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TECHNOLOGICAL EDUCATION AND INDUSTRIAL 

DEVELOPMENT* 


^HE financial year 1945-46 has been marked 
by a remarkable progress in the planning 
of technological education and in implementing 
some of the plans. Almost all the provincial 
governments have published their post-war 
reconstruction and development schemes, and 
some of them have published the reports of 
their technical and industrial education com- 
mittees. These envisage a large increase in the 
facilities for technical education of all grades 
and are based on the conviction that intelligent 
planning of vocations and. of national resources 
both material and human is indispensable 
for rapid progress. I may give some rele- 
vant information from personal knowledge. In 
Bengal, plans have been practically approved 
for transforming the Slbpur and the Jadabpur 
Engineering Colleges beyond recognition and 
for improving the Calcutta Technical School 
into an up-to-d^te polytechnic. In Madras, the 
University has already opened centres of ad- 
vanced training ip Communication Engineering, 
Chemical Engineering and Leather Technology; 
and considerable progress has been .made in 
starting new centres of technical education at 
Coimbatore, Vizagapatam, Bezwada, Calicut 
and Annamalai University. In the Bombay 
Presidency, the Engineering College at Poona 

* Extracts from the Presidential Address delivered 
by SirJ. C. Ghosh, D.Sc., F.N.I., at the Annual 
General Meeting of the Association of Principals of 
Technical Institutions (India), March 1946. 


and the Victoria Jubilee Technical Institute are 
rapidly implementing their well-considered 
schemes* of development, and the University 
Department of Technology in its spacious new 
abode at Matunga, has, with the support of 
private benefactions, added to its well-estab- 
lished courses of Textile Chemistry and Chemi- 
cal Engineering, the following new courses — 
technology of intermediates and dyes, pharma- 
ceuticals and fine chemicals, foods and drugs, 
plastics, paints and- varnishes and oils, fats 
and soaps. Mysore is building a magnificent 
occupational institute at a capital cost of 
twenty lakhs of rupees, a silk institute at a 
cost of seventeen lakhs of rupees, and is re- 
organising its textile institute at a capital cost 
of seven lakhs of rupees. The Central Provin- 
ces intend to establish “a national grid of tech- 
nical education which will carry a constant 
flow of power into industry and commerce”, 
and have planned the establishment for four 
polytechnics at Nagpur, Jubbalpore, Amraoti 
and Raipur and are enlarging the existing Col- 
lege of Science into a College of Science and 
Technology. The Behar schemes of technologi- 
cal education have been conceived on a more 
modest scale, specially in view of the possibil- 
ity that her mineral resources may make her 
the hub of the industrial life of India. I be- 
lieve other provinces and States are also busy 
planning similar developments. Nor have the 
Government of India at the centre been lag- 
ging behind. The Delhi Polytechnic is being 
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expanded and equipped on up-to-date lines at 
a capital cost of twenty-three lakhs of rupees. 
Funds have been provided for opening in the 
Indian Institute of Science, Bangalore, depart- 
partments of Aeronautical Engineering, Inter- 
nal Combustion Engineering, Metallurgy, High 
Voltage Engineering and Chemical Engineering, 
and the services of three experts from England 
have been secured for the first three depart- 
ments. A scheme for opening in the Indian 
Institute, a department of Power Engineering 
is also under consideration. 

The Government of India, however, are not 
satisfied that these provisions are enough. There 
are no two opinions now regarding the urgency 
of India’s industrial development. The Defence 
Services are convinced that they can only be 
effective in co-operation with modern indus- 
tries producing inexhaustible supplies at their 
rear. And even a much maligned Tory Secre- 
tary of State did not hesitate to declare in 
1943-44 that “India has in her all the latent 
resources of raw materials, of power and of 
human skill to make her a great industrial 
country. The development of her own indus- 
tries to the fullest possible extent, both for 
their own sake and in order to raise the stand- 
ard of living of her population, is the natural 
and proper ambition of all patriotic Indians. I 
can say that the Government of this country 
(Britain) naturally want to see Indian industry 
developing to the fullest. The last thing in- 
dustrialists in this country have in mind now 
is the idea that British export trade can best 
prosper by India being held back in the course 
of her industrial development”. Effective in- 
dustrial development is not possible without 
adequate number of trained industrial person- 
nel. As a matter of fact, Government are con- 
vinced that finance will not be so much of a 
bottle-neck in post-war development as dearth 
of qualified technical personnel. The Indian 
Scientific Delegation which visited U.S.A. in the 
winter of 1944-45 were struck by the immense 
scale on which technological education and re- 
search had been fostered in that country. Fol- 
lowing a discussion in the Boai'd of Scientific 
and Industrial Research, the Hon’ble Sir Arde- 
shir Dalai felt that the time was now ripe for 
establishing in India a technological institute 
of the very highest grade comparable with the 
Massachusetts Institute of Technology. The 
Deparment of Education had already come to 
a similar conclusion ; and accordingly a com- 
mittee, representative of all interests concerned 
namely, business, applied science, technology, 
etc., met in April last and generally agreed that 
the “existing facilities were entirely inadequate 
both in quality and quantity -to satisfy India’s 
post-war needs.” They expressed the opinion 
that in view of the size of India and location 
of her industries, the provision of four Higher 
Technological Institutes — one in the North, one 
in the East, one in the West and one in the 
South — ^would be necessary. They have sug- 
gested that one institute in Calcutta should be 
taken in hand immediately, and another in 
Bombay either concurrently or as soon after 
as possible. Preliminary estimates indicate 
that each institution of this type will require a 
capital expenditure of the order of 3 crores of 
rupees and a recurring expenditure of 67 lakhs 
of rupees. Considering the importance of the 
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problem and its significance in our industrial 
structure, such expenditure is very much 
worth incurring. 

Even if, as we hope, adequate funds are 
available, success of technological education of 
every type will depend on three factors— 
(1) recruitment ’ of proper staff, (2) recruit- 
ment of proper students and (3) planned dove- 
tailing of education with gainful employment. 
These are constant sources of headache to me — 
probably to all of us. 

It often happens that the type of men we 
wish to have in our staff will refuse to res- 
pond to an advertisement, but can be had only 
after delicate personal negotiations. The pub- 
lic are on the other hand suspicious — and just- 
ly so, with so much nepotism evident in war- 
time — and demand that every appointment 
should be made in accordance with the rigid 
methods prescribed by the Public Service Com- 
missions. I doubt if Sir Asutosh Mocker jee 
could have gathered round him such a galaxy 
of talent when he established the post-graduate 
departments of the Calcutta University by fol- 
lowing such methods. I wish we could, in 
course of our deliberations, suggest a method 
of recruitment which will combine the flexi- 
bility of private negotiation with the scrupu- 
lousness of public service procedure. 

It will also be unwise to ignore the exist- 
ence of an unfortunate feeling in the country 
that foreigners should not be employed in im- 
portant positions in the educational world. 
This is a short-sighted view which originated 
in those days — ^not long ago — when many third- 
rate British educators were appointed members 
cf the Indian Education Service and automati- 
cally became senior to the best indigenous 
scholars, who had taken to education as a pro- 
fession. One need not apprehend that such 
things will again happen in future. In our 
recent tour in the U.S.A.,* which is the most 
advanced country in the world in the field of 
technical education, we found that many Euro- 
pean Professors of established reputation have 
been employed by the authorities, in the edu- 
cational institutions and even in research pro- 
jects of war-importance. To-day Russia is 
reported to be “kidnapping” the German scien- 
tists from her zone^ of occupation to serve 
Soviet technical institutions and industrial 
enterprises. India should not hesitate to invite 
experts of high standing from every part of 
the world, if necessary, for affording equal 
opportunity to Indians of all classes to acquire 
the highest technical Imowledge and skill in 
their own country. It pays better to engage a 
foreign expert on £2,000 a year to train a 
dozen talented young Indians in the country 
itself than to send the same dozen overseas for 
similar training at a total cost of £6,000 per 
year. 

This naurally brings me to a discussion of 
the problem of sending Indian students for 
training overseas. The wisdom of such a policy 
has been questioned recently. People should 
be assured that it is purly a temporary mea- 
sure designed to train personnel required im- 
mediately for staffing our scientific and techni- 
cal institutes and providin.g technical personnel 
for our .rapidly developing industries ; that 
Government fully recognise that public funds 
will be far better spent in equipping and staff- 
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ing first-rate technological institutes and scien- 
tific laboratories in India itself than in main- 
taining students abroad. Our memories, of what 
happened in the past in this connection have 
not been altogether happy. Mediocre young- 
men from well-to-do families have often gone 
abroad and on their return, with a degree 
from a foreign university, h^ve been placed 
in responsible positions over the head of far 
more brilliant youngmen who have been train- 
ed in Indian educational institutions. Our 
appointing authorities have invariably ignored 
the fundamental truth that talent is a part of 
one’s heritage and that education can only 
bring , out latent talent but cannot, as the 
Bengali saying goes, make a horse out of an 
ass. A young man with an indifferent record 
of work in the educational institutions of our 
country must never, by virtue of some foreign 
degrees which he has acquired later by utilis- 
ing his privileged economic position, be allowed 
to supersede the claims of those who were his 
betters in India, for responsible appointments. 
A clear enunciation of this principle will go a 
long way to remove the job-hunting psycho- 
logy of young Indians going overseas. They 
will then try harder to master a subject or a 
technique than to get a mere degree during 
their sojourn abroad. 

Selections for admission to all grades of 
technical institutions should be made purely on 
merit subject to the condition “that some pro- 
portion of the seats should be reserved for the 
educationally backward classes so that in due 
course the general level of education through- 
out may be raised”. In the case of institutions 
maintained by central funds the student popu- 
lation should, as far as possible, be representa- 
tive of all parts of India. 1 lay great stress on 
the provision of merit- curji-poverty scholar- 
ships. The worth of a State is the collective 
worth of the individuals constituting the State. 
Science is definite that ability is very widely 
distributed in the community, and that it would 
be of the greatest advantage to the country as 
a whole if opportunities for satisfactory train- 
ing and scope for the play of such ability are 
most widely spread. The aim should be that 
every child regardless of religion, caste or in- 
come of parents be educated to the limit of 
his abilities. As a practical approach to that 
aim, our educational policy should ensure that 
poverty becomes no bar to talented boys rising 
to the topmost position to which they are en- 
titled by virtue of their ability and character. 
This is the least that we should do in India to 
restore social justice. The provision of 400 
merit scholarships and 400 poverty scholarships 
for a student population of 3,000 in the Higher 
Technological Institute is, therefore, very 
welcome. 

We now come to the crux of our problem — 
integration of vocational education with gainful 
employment. The following observation of 
“Eavesdropper” in a recent issue of Indian 
Finance is worth quoting : — 

“For centuries, education meant only the 
acquisition of the habits and mental outlook 
and equipment of a scholar. It did not include 
the capacity to make a living by giving the 
rest of society some consideration for letting 
you share in the total stock pf fpo^ ^nd cloth- 


ing and other requisites of life. Indeed, work 
and the capacity to work were looked down 
upon by more than one race in history^ Science 
languished for centuries because of man’s con- 
tempt for manual work; and in India, science 
was virtually killed by confining manual work 
to the lowest class of Hindu society. The 
upper classes all the world over looked down 
on work; and the slump in self-esteem, which 
a consciousness of parasitism might cause, was 
sought to be prevented by the emphasis on 
the development of the mind, of culture and 
the like. Where culture was accompanied by 
pretensions to other wordliness, the danger of 
education being purely lettered was even great- 
er. Talks of true dignity of work were largely 
a fashionable bourgeois fetish, till the higher 
classes had to engage in manual work, if not 
for its own sake, at least as a necessary basis 
of technical and scientific knowledge. When 
the educational system supported by the Stat<^ 
had to cater to the needs of children ■ of the 
lower rniddle and the v/orking classes, work 
and skill in work came to be included within 
educational aims and purposes. Training took 
a high place by the side of learning. The prac- 
tical and social purposes of education began to 
be taken notice of as much as the ideal and 
the individual. The commonest error is to 
suppose that employment depends upon the 
content of education or the natme of the train- 
ing, and not the demand for either. The 
error was not brought home till it was found 
that men with technical training had no better 
prospects of employment than men with a 
purely liberal education. The success of the 
educational system, from the standpoint of 
employment for its products, depends upon an 
economic organisation capable of absorbing the 
young men as they finish iheir courses of 
study and step out of their colleges. The stu- 
dent of to-day is the worker, even more than 
the citizen, of tomorrow. His place in office 
or factory must be ready there for him, ear- 
marked well in advance of the completion of 
his studies. But the school or college will train 
him all the better for knowledge of the place 
he is to fulfil. 

“The strong point of economic planning is 
that it brings production and employment toge- 
ther in the closest possible relation. It guards 
against a divergence between production and 
consumption by security of employment, and 
through it, steadiness of demand. And it 
ensures employment, not only by having an 
adequate programme of production, but also 
by ensuring employability. The primary func- 
tion of an educational system which is designed 
as part of an educational system which is de- 
signed as *part of an economic plan is to 
ensure the employability of its products at all 
levels and of all grades. The educational faci- 
lities will be determined by the proportion in 
which qualified men of various grades of 
attainment will be required in the different 
professions and crafts. It will ensure that the 
students entering the various departments do 
not exceed or fall short of the requisite num- 
ber. It will be capable of speeding up or vary- 
ing or intensifying the training of the students 
in each grade, when the progress of the plan 
requires such action to be taken. In other 
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words, education will be the handmaid of 
economic planning.” 

The sudden termination of hostilities in the 
East has made difficult transition of war-time 
industries to peace-time conditions. It has 
been estimated that 8 million persons in India 
are in the process of becoming unemployed 
due to cessation of war activities- -about 7 mil- 
lions engaged in small-scale and cottage indus- 
tries for the production of goods required by 
the defence forces, V 2 million in large-scale 
industries, V 2 million engaged in transport, 
trade and office-establishments, and 1 million 
by demobilisation from fighting forces. 250,000 
men in the last category, whose claims for re- 
employment should be given the highest prior- 
ity desire to be absorbed in technical jobs. 
I do not know if any short-term plan has been 
prepared by Government to ameliorate this 
situation. My personal experience ‘has been 
rather unfortunate. I know many employees 
in the Hindusthan Aircraft at Bangalore. Out 
of the 12,000 technical men theje, about 10,000 
have been discharged already. Jnder the stress 
of the war, we opened in the Indian Institute 
of Science, a department of 'Aeronautical Engi- 
neering equipped with a large -wind tunnel and 
were admitting 12 graduates in mechanical 
engineering of Indian Universities for a sixteen 
month’s course of intense training in Aero- 


nautical Engineering. As long as the war 
lasted these men were immediately absorbed 
in Aircraft establishments and we were even 
encouraged by such appreciative remarks : — 
'‘From what I have seen I can assure you that 
your ex-students are a credit to the Institute. 
I hope they will eventually form a sound 
nucleus on which to build up the aeronautical 
engineering industry in India. This industry 
must sooner or later become of primary import- 
ance”. Most of them have now been thrown 
out of their jobs and we do not know what the 
present trainees are going to do. The trouble 
is that war being now over, the Bureaucracy 
may again forget that time is the most valua- 
ble asset in the life of a nation as of an indivi- 
dual, and they may again take upon them- 
selves the duty that we make no mistakes, and 
make no wrong moves, with the result that the 
pious wishes of a Viceroy or a Finance Mem- 
ber may not get a chance to be translated into 
actual ‘deeds. A practical idealist is he who, 
while aiming at the very best, is often satis- 
fied, for the time being, with the second or 
thii'd best ; a short-term plan of post-war 
development covering all sectors of national 
life, quickly evolved and capable of immediate 
execution, is the need of the hour. We hope 
such a plan would be forthcoming soon. 


VEGETABLE GHEE* 


QJ PECIAL significance attaches to the Joint 
^ Discussion on “Vegetable Ghee”, held 
during the Science Congress Week, in view of 
the increasing number of vegetable ghee facto- 
ries which the Central Government are en- 
couraging to be brought into being. The prob- 
lem of the nutritional value of vegetable ghee 
was discussed in all Its bearings and it “vvas 
felt that the widespread and unrestricted em- 
ployment of vegetable ghee in the Indian 
dietary, in absence of an authoritative ^ and 
h’ustworthy pronouncement if its nutritional 
value or at least its innocuousness, was fraught 
with danger to national health. As Professor 
Damodaran of Madras pointed out, it is curious 
that in spite of the growth and prosperity of 
the industry, there was little information re- 
garding its nutritive value. Powerful vested 
interests have no doubt conspired to ignore 
certain facts about vegetable ghee since they 
would adversely affect their industry. 

It is fortunate, however, that a few . scientists 
in this country have interested themselves- in 
the problem of determining the nutritional 
value of this product. Dr. V. N. Patwardhan 
(Bombay) who spoke at the symposium reveal- 
ed that vegetable ghee adversely affected 
growth and reproductive function of animals. 
His researches have demonstrated that litters 
bred of rats maintained on vegetable ghee as 
the only source of fat, suffer from infantile 
mortality and the few survivors do not grow 
well Dr. Patwardhan said that of the fats he 
investigated butter stood out as the fat par 
excellence viewed from any angle— growth, 
maintenance, reproduction and lactation. Ao 
particular nutritional advantage was derived by 

* A critical summaiy of the proceedings of a sympo- 
sium on the subject held during the Science Congress 
Week at Bangalore, 1946. 


hydrogenation of a vegetable, oil since the un- 
treated oil was equally nutritive. On the 
other hand, information available from other 
sources indicated that the ill-effects of hydro- 
genated oils may manifest themselves in the 
second or third generation of animals brought 
up and bred on diets containing hydrogenated 
fats. 

The refining and the hydrogenation of oils, 
the two essential processes involved in the 
production of vegetable ghee, are probably res- 
ponsible for “devitalising” the oil and for 
depriving it of all the essential vitamins, un- 
saturated fatty acids and other growth -factors. 
Insect feeding experiments, conducted by 
Miss de Souza in the Section of Fermentation 
Technology, Indian Institute of Science, sup- 
port this fact. 

From the nutritional standpoint, the refined 
and hydrogenated “vegetable ghee” whose 
popularity is reaching dangerous proportions, 
is not only inferior to ghee made from butter 
but possibly harmful to the consumer. The 
verdict of the scientists who participated in 
the discussion was clear and unambiguous — 
consume butter if you can afford, otherwise take 
any of the ordinary edible oils, without any 
treatment, as the next best. It is interesting 
to recall that as early as 1930, during the 
symposium on the same subject held in Banga- 
lore, Mr. P. Ramaswami Ayyar, of the Indian 
Institute of Science, put forward the same 
view. He suggested a blending of the vegeta- 
ble oils followed by a suitable treatment so as 
to invest the mixture wdth the flavour of natu- 
ral ghee. It is regrettable that this rational- 
ised suggestion has not been adopted. 

The Government and their departments of 
health will have to make these facts widely 
known in the larger interests of public health. 
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Narayan : Sunspots 


SUNSPOTS 

Dr. a. L. narayan 

(Director, Solar Physics LLihoratory, Kodaikanal) 


CUN SPOTS have been known since the 
^ third century of the • Christian Era. 
Oriental records contain observations of 45 sun- 
spots made between A.D. 301 and 1205. But in 
the western world, soon ' after the invention 
of the telescope, the discovery of sunspots 
appears to have been made in the year 1610 
independently by Galileo, Fabricus and 
Schneir-Fabricius being the hrst to publish the 
fact. Scheiner at first maintained that the 
dark spots were due to the transit of small 
planets across the sun’s disc, but Galileo and 
Fabricius from the very oylset of their obser- 
vations correctly recognised that they are ob- 
jects on the sun. The thought of blemishes on 
the sun was, however, repugnant to medieval 
society dominated by theological philosoiDhy 
and it was a long time before the existence of 
sunspots was grudgingly accepted as a scienti- 
fic fact. From then onwards observations of 
sunspots have been fairly continuous, but 
really systematic observations, visual as well 
as photographic, have been made only during 
the last sixty years or so leading to many im- 
portant discoveries concerning the nature of 
these objects. 

Sunspots can be observed through a very 
small telescope of even an ordinary field or 
opera glass. The safest way to observe them 
is to point the instrument at the sun and focus 
the <=‘V''-m‘pr<=‘ until a of solar 



Fig. 1 

disc, several inches in diameter, is projected 
on a white cardboard. A cai:eful examination 
of this projected disc reveals that the sun has 
a mottled appearance, particularly near the 
edges. Now and then, on the mottled back- 
ground dark spots appear, occasionally several 
time's larger than the earth. They often occur 
in groups and many groups of sunspots have 
been observed covering areas of one hundred 
thousand square miles or more. Recently, a 
large group of spots, about twenty times the 
size of the earth in area, was observed between 
30th January and 12th February 1946 (Fig. h)- 
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are usually measured in millionths 
o_ the sun’s visible hemisphere. If the area 
Sr AA than 1000 units or about 

2o,000 miles in diameter, it can be seen by the 
naked^ eye when the brightness of general sun- 
light is reduced by the use of a shade -glass, or 
by thin clouds, or^ by nearness to the horizon. 
Evidently, the ancient Oriental records of sun- 
spots refer to those observed with the naked 
eye and, therefore, contain no details of their 
structure. Modern telescopic observations, 
particularly those made by exceptionally skil- 
ful observers like Langley, Nasmyth, Secchi 
and a few others, have revealed a wealth of 
detail in the structure of sunspot which has 
gone a long way towards elucidating their real 
nature. 

Although the structure of a solar spot varies 
very considerably during the period of its 
growth, a well-formed sunspot consists of two 
characteristic portions — a central, more or less 
circular and very dark region called the umbra 
and a surrounding fringe called the penumbra 
which is less dark and consists largely of fila- 
ments directed radialbv inwards. As Young 
has said the general appearance of a mature 
sunspot is “as if the umbra were a hole and 
the penumbral filaments overhung and partly 
shaded it from our view, like bushes at the 
mouth of a Tcricr, 9. Tc; copy 
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of a drawing by Secchi, is a fair representation 
of such a spot under ordinary conditions of 
seeing. It will be noticed that the form of the 
spot in the drawing is nearly circular which 
is the ordinary form of a middle-aged sunspot, 
but during periods cf formation and of 
dissolution a spot usually has a much more 
irregular shape. It will be seen also that there 
is no gradual shading ofi, either between the 
umbra and the penumbra or between the 
penumbra and the surrounding photosphere ; 
in fact, the penumbra is clearly separated from 
the umbra by a bright ring and on the photo- 
spheric side it has a strongly' marked dark 
boundary.. These and many other details visi- 
ble through a good telescope under good cir- 
cumstances of seeing make the observation of 
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sunspots one of .the most fascinating experien- 
ces of astronomers. 

If we watch a sunspot for some time we see 
it move steadily from east to west in a circle 
parallel to the sun’s equator imtil it disappears 
at the western limb and if it is a- long-lived 
one we see it reappear at the eastern limb after 
about a fortnight and sensibly at the same 
parallel of solar latitude. This movement is, 
however, only apparent because in reality the 
spot has very Little proper motion of its own 
and is carried along by the east to west rota- 
tion of the sun about its polar axis. This 
apparent east to west movement of the solar 
spots is so regular and so largely independent 
of their individual characteristics that it affords 
a very convenient and faii'ly reliable method 
of measuring the period of rotation of the sun. 
Since spots are found to occur at all solar lati- 
tudes from 5° to 45° north and south of the 
solar equator it has been possible by this 
method to determine the periods of rotation of 
the sun at latitudes between 5° and 45° 
and it has been foxmd that the sun’s rotation 
is quite unlike the rotation of a solid body, for 
example the earth or the moon ; for, the sun’s 
rotation period is about 25 days near the equa- 
tor increasing steadily at higher latitudes to 
about 27 V 2 days at 45°. This curious feature 
of solar rotation has been verified also by 
several other methods of measurement which 
have also shown that the period of rotation 
■continues to increase steadily right up to the 
poles where it is ’ about 30 days. Of course, 
a spot in order to be suitable for the measure- 
ment of solar rotation must be visible for- a 
fairly long time and the longer the life of a 
spot the more usable it must be for the 
unrpose. The life of a sunspot varies from 
a few hours to many months, the longest 
duration so far recorded being 18 months. The 
average life of a spot may, however, be taken 
as two or three months. We have said above 
that a spot has very little proper motion ; this 
statement is, however, true only for a spot in 
its middle life, for a spot in the early stages of 
its life as well as when it is nearing dissciution 
shows very considerable proper motions. It 
must be mentioned also that when a lai'ge spot 
breaks up into two or more parts, as often 
happens, the parts fly asunder with velocities 
of the order of hundreds of miles per hour. 
But apart from the large and irregular proper 
motions - which actively changing spots show, 
even the stable sunspots have a regular proper 
motion which is very small, but by no means 
quite negligible.- According to the observations 
of Carrington spots between" 20° north and 
south latitudes have a slight tendency to 
approach the equator, the movement amount- 
ing to a minute or two. of arc per day, and 
outside these latitudes their tendency to ap- 
proach the poles is much more pronounced. 

As already stated in the preceding paragraph 
a sunspot can appear at any latitude between 
5° and 45° latitudes north and south of the 
colar equator, but within these belts, often 
called sunspots belts, the distribution of spots 
is quite irregular. Between latitudes 10° and 
30° the frequency of spots is highest, while 
beyond 40° and in the neighbourhood of the 
equator sunspots are rarely . observed. Also 
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between the sun’s northern and southern hemi- 
spheres there is often a great inequality with 
regard to the number of spots, although over 
a very long period of years this inequality 
practically disappears. If one observes sun- 
spots regularly for a number of years, one is 
bound to be struck by the fact that the total 
number of sunspots observable at any time and 
their areas vary not only from day to day, but 
from month to month and from, year to year. 
A little more careful examination of observa- 
tions ranging over a long period of years shows 
further that this variation is not irregular. In 
fact as early as 1776 Horrebow had already 
noticed it and had expressed the view that it 
was periodic. But the deflnitive discoverj^ of 
the periodicity of sunspots and the determina- 
tion of the length of the period we owe to 
Schwabe, a German pharmacist who, in 1843, 
announced his results after studying sunspots 
with unremitting patience for eighteen years 
and who continued his observations almost 
daily until 1868. Schwabe gave about ten 
years as the length of •' the sunspot period, 
that is, the time that elapses between one 
maximum of spot activity, and the next. This 
figure was modified by later workers who used 
also data prior to Schwabs's observations as 
well as later data. The accepted figure for the 
length of the sunspot period. is at present 11-13 
years. But a Fourier analysis of all available 
data has revealed at least three more periods, 
viz., 8-36, 4-8 and 13-5 years. Not only do 
the number and the areas . of . spots show this 
periodicity, but also the .position and the distri- 
bution of sunspots over the ‘ sun’s surface vary 
in a periodic manner. 7L'his was demonstrated 
by Spoerer who, in 1880, discovered an em- 
pirical law, sometimes called Spoerer’s Law, 
according to which the mean heliog.raphic lati- 
tude of spots from one min.imum of the sun- 
spot cycle to the next steadily decreases ; this, 
of course, is in agreement with Carrington’s 
observations mentioned earlier. At a sunspot 
minimum the solar disc may be entirely free 
fro mspots for weeks and even months. But 
broadly speaking, about two years before the 
occurrence of a minimum some jspots begin to 
appear in the neighbourhood of latitudes 30° 
north and south ; these zones of maximum 
spot frequency drift towards the lower lati- 
tudes and by the time they reach about lati- 
tude 16° in both hemispheres, the next maxi- 
mum of the sunspot cycle occurs. The zones 
of maximum spot frequency continue to drift 
towards the equator until the spots completely 
disappear in the neighbourhood of latitude 
3° north and south of the equator. By this 
time already two more zones of spot activity 
have appeared in the neighbourhood of lati- 
tudes 30° north and south. Thus, at a sunspot 
minimum there are four spot belts — ^two near 
the equator due to the expiring cycle and two 
more at latitudes 30° north and south belong- 
ing to the next cycle. The cause underlying 
these peculiarities of distribution of sunspots 
must be intimately connected with the origin 
of the spots themselves, but at present it must 
be regarded as one of the unsolved mysteries 
of solar physics in spite of many attempts at 
its elucidation, notably those of Bjerknes and 
Hosseland. 
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From the practical point of view, the ques- 
tion whether the periodicity of sunspots has 
any notable influence on the earth is even more 
important than .the problem of the cause of 
sunspot periodicity. I'here are undoubtedl 3 ^ 
several kinds of terrestrial phenomena which 
are closely associated with sur» spots and are 
characterised by the same periodicity as sun- 
spots- Among such phenomena may be mention- 
ed the auroras, the changes in the earth's mag- 
netic field and the frequency of short-wave 
radio fade-outs. Various claims to the dis- 
covery of a parallelism between sunspot 
periodicity and the periodicitj^ of other terres- 
trial phenomena have been made from time to 
time; some of them may eventually prove to 
be correct, but at the present state of our 
knowledge we must regard them as unestab- 
lished. 

The most obvious characteristic of a sunspot 
is, of course, its darkness; but this darkness is 
not of the same type as the darkness of a piece 
of coal compared to a sheet of white paper. 
If the light from the rest of tb.e solar disc could 
be completely screened off, the darkest sunspot 
would shine as brightly as a powerful arc 
lamp. It has been found by radiometric 
methods that the temperatme of a sunspot is 
of the order of 4,500°, while the temperature 
of the background or photosphere is about 
6,000 and, therefore, the darkness of a sunspot 
is only apparent. This is confirmed also by 
spectroscopic data, for the spectrum of a sun- 
spot differs from that of tho photosphere in 
exactly the way one would expect considering 
the difference in temperaturee. For exam- 
ple, a large number of Fraunhofer lines which 
are strong in the photospheric light are weak- 
ened in the spot spectrum, while a number of 
other lines which are weali in the spectrum of 
the photosphere become considerably stronger 
in . the spectrum of sunspots. Among these 
characteristic differences the most outstanding 
ones are the following ; tire lines of hydrogen 
are weaker in the spot spectrum than in the 
spectrum of the photosphere ; on the other 
hand, the line due to the neutral calcium atom 
(4227 A°) is very much more intense in the 
spectrum of spots than in tliat of photosphere. 
These and many other similar differences be- 
tween the photospheric and spot spectra indi- 
cate that the temperature of the sunspot- is 
considerably lower than that of" he photo- 
sphere. The conclusion is also supported by 
the appearance in spots of certain molecular 
band spectra, such as those of titanium oxide, 
calcium and magnesium hydrides, which are 
scarcely perceptible or even non-existent in 
the spectrum of the phctosplicre. 

Apart from the information regarding the 
physical state of matter in sunspots, the spec- 
trograph and its variant, the spcctrcheliograph, 
have yielded information regarding the state 
of motion of the material of sunspots which is 
quite inaccessible to rhe ordinary telescope 
visual or photographic. Fig. 3 is a photograph 
by Mt. Wilson Observatory of a portion of the 
sun’s surface containing a pair of spots taken 
in H- alpha light with the help of a spectro- 
heliograph. A glance at the figure shows that 
there are curved formations strongly suggest- 


ive of spiral motion and strikingly reminiscent 
of the lines of force in the neighbourhood of a 
pair of magnetic poles. The~ occurrence of 
such remarkable features in spectroheliograms 
made Hale suspect that a sunspot might be a 
variable magnetic pole and that it might at 
the same time be a gigantic whirl in which 
electrified particles were in a state of circular 
motion thereby causing a magnetic field. In 
1908 Hale confirmed his suspicion by his bril- 
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liant discovery that many lines of the spot 
spectrum show widening and even doubling or 
tripling similar in every way to Zeeman-efiect. 
He also proved that in a spot pair (which is 
the common type of spot formation) the two 
constituents have opposite polarities. The in- 
tensity of the magnetic field varies from one 
spot to another; in some spots fields up to 
4,000 gauss have been observed. The measure- 
ment of such weak fields by means of the 
Zeeman-effect is naturally a very difficult pro- 
cess, so that our knowledge about many im- 
portant questions concerning .. the magnetism 
of sunspots, such as the direction of rotation 
and the sign of the charge of the electrified 
particles supposed to be responsible for the 
magnetic field, is necessarily very meagre. Our 
knowledge of motion of matter in sunspots, 
however, made a greai step forward when 
Mr. Evershed at Kodaikanal Observatory made 
the discovery known as the Evershed- effect 
which ranks as one of the outstanding contri- 
butions to solar physics. In .1900 Evershed 
showed that in the lower levels of sunspots 
there is a movement of matter in a direction 
radially away from their centres and parallel 
to the sun’s surface. He also found that this 
movement from the umbra towards the exte- 
rior is accelerated, and attains a speed of about 
2 km/sec. at the outermost edges of the 
penumbra. Evershed’s discovery was followed 
by the works of St. John at Mt.- Wilson Obser- 
vatory who confirmed Ev'ershed’s conclusions 
and showed besides that in the higher levels of 
spots the movement of matter is precisely the 
opposite; i-e., matter flows towards the centre 
of the spots. The general picture (Fig. 4) of 
the motion of matter in sunspots which emer- 
ges from the researches of Evershed and 
St John is that above a certain level in the 
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interior of a sunspot (v/hich may be called the 
inversion level) the motion is inwards (that is, 
towards the axis of the spot) and downwards, 
the speed increasing with height above the 
inversion level where the velocity is zero ; 
while below the inversion level the motion is 
outwards and upwards, the speed increasing 
with distance below the inversion level. Thus 
although even in scientihc literature sunspots 
are often likened to terrestrial cyclones on 
a gigantic scale, the motion of matter in a sun- 
spot is the very opposite of what one finds in 
a terrestrial cyclone. Indeed the motion of 
matter in sunspots is very complex and 
although some of its details have been revealed 
by spectroscopic technique a great many more 
have yet to be discovered before one can hope 
to unravel the mysteries of the origin and the 
maintenance of these whirlpools of immense 
dimensions. 



D.D.T., 666 AND INSECT PESTS OF STORED GRAINS 

By M. MAQSUD NASIR 

(Imperial Agricultural Research Institute, New Delhi) 


'THE axiom ‘Necessity is the mother of inven- 
^ tion’ holds true, especially during the days 
of war when problems not seriously attended 
to before are solved quickly. The Entomo- 
logists too kept pace with other scientists in 
the second World War and were able to demon- 
strate the utility of substances like Dichloro- 
diphenyl-trichloroethane (D.D.T.) and Benzene 
hexachloride (666) for the control of insect 
pests. These substances have been known 
from 1874 and 1825 respectively and are highly 
poisonous to insects but are not so to animals 
and as such are undoubtedly of great value in 
the control of insects infesting fruits, vegeta- 
bles and stored grains. The low volatility of 
these substances unlike naphthalene and cam- 
phor, keeps them effective for a longer period. 
Thus they embody one of the important proper- 
ties which an* ideal insecticide should possess. 
Another advantage which renders them the 
champion of all insecticides is that they act 
both as stomach and contact poisons and are 
insoluble in water. They dissolve readily in 
petroleum oils and do not react with strong 
acids, however, the alkalies do affect their 
composition but alkalies in traces as found in 
dry ashes, coal .ash clinker, lime, etc., have 
little deleterious effect upon their efficiency at 
room temperature ; this was ascertained from 
mixing experiments where different dusts Avere 
used for diluting these insecticides. They act 
as nerve poisons affecting the muscles and 
causing death by paralysis. 

Benzene hexachloride is non-poisonous to 
human beings and animals in quantities recom- 
mended against insects. Recently Dr. Slade 
stated that the ‘gamma' isomer of benzene 
hexachloride known as ‘Gammexane’ is about 
five times more toxic than D.D.T. and that 
80 milligrams of ‘Gammexane’ per day for five 
weeks or 100 milligrams of the mixture of iso- 


mers for two months could be fed to rats with- 
out any untoward effect, whll 2 the actual 
amount of ‘Gammexane’ reciuired to give 50 
per cent, kill in six days in case of Calendra 
oiryzcB was 0*7 parts per million of the weight 
of grains. Although there appears to be little or 
no danger to animals by the use of 666, care 
must be exercised in handling it. D.D.T. 6n 
the other hand is somewhat toxic to animals 
and hence needs special care in treating mate- 
rials meant for human ■ consumption. Pro- 
longed smelling of the two substances causes 
giddiness and the brain gets fagged, but these 
conditions disappear in three to four days’ 
time. The substances when handled in the 
form of solutions in vegetable oils without 
proper precautions, get absorbed through ' the 
skin and cause slight .shivering of the portion 
of body which remains exposed for a longer 
period. 

As regards insects, the effect was noticed to 
be greatly pronounced in case of adults of 
Sitotroga cerealella and Corcyra cephalonica. 
The moths soon after com mg in contact with 
the treated grains, appear very much disturbed 
and excited. They struggle in vain to penetrate 
deep into the grains. The whole body appeared 
to be shivering till the insects found apparently 
dead were seen with their genitalia pulled out 
and moving in a characteristic fashion. 

In coleopterous insects, the effect in its initial 
stages is in the form of ‘paresis’. The senses 
are benumbed and the legs are paralysed first 
and rendered of little use to have firm hold on 
any object. The effect is more pronounced in 
case of C. oryzoe and Bruclius affinis where the 
wings also get paralysed and shortly after the 
stupor increases considerably. The insects 
behave somewhat like an intoxicated man ; 
they stagger and fall frequently as the ‘paresis* 
increases. The insects are incapable of feeding 
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as the nerves controlling their mouth-parts 
get paralysed. In their last moments, the 
activity decreases considerably and they are 
found apparently dead before they succumb 
completely with their wings remaining stretch- 
ed, especially in case of C. oryzce and B. affinis 
(Figs. 1 and 3). 




Fig. 1. Death due to 1^. D. T., or 666 {Calandra ory^ 
zm, adult size X9), 

Fig. 2. Natural death {Calxmlra n/yzui, adult size 
X9). 

Fig. 3. Death due to D. D. T., or 666 {BrucJms affi- 
nis ^ adult size x9). 

FIG. 4. Natural death {BnuJms afjlnis, adult size 
x9). 

These observations are based on a variety of 
experiments performed in 1944-45 where grains 
were treated at the rate of 1/5,000 and 
1/10,000 and the poisons diluted with chalk in 
a jiortion of 3 to 89. Complete mortalities 
were achieved in about three days’ time in 
case of adults of C. oryzce, Rhizopertha domi- 


nica, Triholium castaneuiriy S. cerealella, C. ce- 
phaXonica and Trogoderrna khapra- It is inter- 
esting to remark that the larvae of these insects 
are somewhat resistant and may require fifteen 
days or even more for complete mortality ; 
grubs of khapra beetle were the most resistant 
and complete mortality could not be achieved 
even after seventeen days. They moulted and 
pupated normally but appeared attenuated. 

Observations were also recorded in case of 
experiments where the insecticides were used 
in whitewash at the rate of 0*1, 0*2, 0-4, 0-6 
per cent, and about 10 c.c. of the wash was 
used to cover an area of 1 sq. ft., to note their 
action. It was seen that only 0-6 per cent, dose 
could paralyse and kill C. oryzce to a state of 
stretched wings. Lower doses also killed but 
had not the same type of paralysing effect. 
This observation was further confirmed when 
it was noticed that a do.se of 1/5,000 as dust 
.could not kill T. castaneiim in the above-men- 
tioned state, i.e., stretched winged, wdiile very 
high doses could cause slight stretching of 
hind wings in some cases. 

666 was quicker in action than D.D.T. and a 
larger number of insects died with stretched 
wings. 

The observation on the stretching of wings 
will be useful while experimenting with these 
poisons and will enable one to discriminate 
whether the insects are dying as a result of 
the poisons or due to some other factors. 

The author takes an opportunity to ^ thank 
Dr. H. S. Pruthi, Plant Protection Adviser to 
the Government of India and Director, Locust 
Control, for his unfailing interest and guidance 
in the work ; Dr. T. Ahmad, Second F.ntomo- 
logist, I/C Division of Entomology, I.A.R.I., 
New Delhi, for the constructive criticism ; and 
Mr. D. Badri, who prepared the drawings. 


1. Pruthi, H. S., and Nasir, M., Indian Farming, 1945, 
6 , (2) 506-10. 2. Slade,lR., Hurter Memorial Lecture, 
Liverpool, 9th March 1945 (unpublished). 


A MUSEUM OF EVOLUTION 

By Prof. B. SAHNI 
(Lucknow University) 


lyTR. M. S. RANDHjAWA is well known to his 
friends as a practical idealist, and his 
suggestion for the creation of a Museum of 
Evolution! at a suitable centre in India is both 
apt and opportune. 

We may have our own views on the origin 
of communalism and similar institutions in this 
country — and they would well repay study on 
evolutionary principles, even in the proposed 
Museum itself. But our support to the idea of 
organising a Museum or Museums of Evolution 
in India can be based upon other grounds, 
equally urgent. 

As an instrument of popularising science, the 
museum method is valuable in view of its 
direct, though unusually silent, appeal to the 
inquisitive mind. Of course no public museum 
need, or should, be a silent instructor. As 
Mr. Randhawa suggests, short conducted tours 
through the museum, film talks and demonstra- 
tions are an important part of any such 
musepm’^ functions. Provided the conductors 


employed are of the right calibre they can go 
a long way to put life into the exhibits. The 
conductors need not all be regular members of 
the museum staff : selected teachers and senior 
students from a local college or University 
may, for instance, be invited occasionally to 
explain sections of the museum in which they 
are specially interested. 

It has been said that a good museum is a 
series of explanatory labels illustrated by a 
few specimens. The emphasis on the explana- 
tory text is correct but I venture to suggest 
that, apart from the written and the spoken 
word, a careful selection of the illustrative 
material and its logical arrangement, is of the 
utmost value. In this respect I believe an ideal 
museum is — or was — ^the Deutsches Museum at 
Munich : I do not know if it has survived the 
havoc of the war. 

In that museum I have spent day after day 
without feeling the museum- walker’s fatigue. 
There w^s no overcrowding ol dull exhibits, 
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no bewildering multiplicity of routes to follow. 
One-way traffic was ep.forced : portions in 
which one was not interested was simply pass- 
ed by and one knew what one v/as leaving out. 
Pains were taken to arrange the material in 
each section historically — an excellent idea 
which gave a perspective view of the whole 
subject, so valuable to ail students. A striking 
feature was the number of original specAmens 
exhibited : for example, the historic Magde- 
burg hemispheres were there in the original, 
with a wonderful mural painting of the colour- 
ful scene when two opposing trains of horse- 
men failed to pull the exhausted hemispheres 
apart, to the amazement of a distinguished 
gathering of dukes and duchesses. In the chem- 
istry section exhibits from famous old labora- 
tories were shown, including, for instance, 
some of Bunsen’s own burners, Liebig’s con- 
denser, and so forth. A section, devoted to 
the evolution of the means of locomotion, was 
fascinating : quaint old velocipedes were on 
view, as well as the latest devices for fast 
motion through the air, on water and on land. 
I remember having been approached as a pos- 
sible intermediary for accjuiring a real Benares 
ekka for the museum. In a room by ^ itself 
was kept the balloon which at that time (1912) 
held the record for altitude, which I believe 
was only 10,000 metres. Rontgen’.s X-ray appa- 
ratus was also exhibited, as well as many 
other historic evidences of tJie achievements of 
modern science, such as the development of 
the wireless, and of the dye-stuff industry. 
What is more, one was allov/ed to operate a 
good many experiments, some of which were 
set up in show-cases or enclosures but could 
be worked by pressing a button or turning a 
handle ; and a conductor was always handy. 
Lastly, some of the latest researches in each 
subject, specially those carried on within the 
country, were given a prominent place among 
the exhibits and demonstrations. 

I cite the example of the Deutsches Museum 
— which in some ways was the pioneer, 
though now there are many other fine exam- 
ples in Europe and America — in the hope that 
in the planning of a Museum of Evolution an 
attempt may be made to introduce some of 
these features, and the growth of our knowledge 
of evolution in its loidest sense may be illus- 
trated in the Museum with material collected 
fi-om all possible sources. 

To-day it may no longer, be possible to 
secure any of the classical original material to 
illustrate, for example, the evolution of birds, 
or the history of Early Man; but with so 
much active research in progress, say, in gene- 
tics (to mention only one aspect of evolution) 
one could, by appealing to the original work- 
ers, obtain without difficulty .a representative 
set of plants and animals illustrating their 
own current work. . 

Of fossil material there is no lack in the 
country, if only an organised attempt is made 
to collect. Field excursions can be ^ held in 
co-operation with educational institutions and 


arrangements for exchange made with the Uni- 
versities and colleges where geology is taught 
— of which, by the way, T hope there will be 
very many more — with the Geological Survey 
of India, and with museums abroad, 

But the scope of the proposed Museum is very 
wide, and varied; much carefuL planning will 
be necessary, with perhaps, in the beginning, 
a somewhat restricted scheme, of action. 

‘ Here are a few random subjects which might 
usefully be illustrated : The evolution of 
coinage; of linguistic scripts; of vestigial cus- 
toms and their original significance ; of boat 
designs ; of pottery ; of musical instruments ; 
of footwear and of the modern coat-collar, 
neck- tie and coat-tail ; of styles of hair-dress 
from the earliest times, through their hey- 
day in the Gupta period, to their decadence 
and recent somewhat miserable attempts at 
rejuvenescence. All the.se, and many more, are 
little facets of the great edifice of Evolution 
which should find elucidation in the projected 
Museum. They would enricli the vision of the 
man-in-the-street as well as of the average 
student of biology whose conception of evolu- 
tion is too often confined to text-book exposi- 
tions of an all-pervading dynamic force. 

But we must be prepared to appreciate one 
fact. The creation of such a museum — and we 
want more than one, with a re-modelling of 
some of our existing ones — will not alleviate 
some of the misfortunes tc which reference is 
made in the opening paragraph of Mr. Handha- 
wa’s thoughtful article. Of some of these 
features of our life the causes lie elsewhere : 
but I dare not trench upon that field. 

We already have a few decent museums in 
India. What many of our museums suffer from 
is not lack of exhibits but a lack of thoughtful 
planning, which comes from cramped space, 
cramped finances and, let us be frank, cramped 
vision in a system dominated by an unwilling 
and not always too intelligent directive. Have 
I not myself seen a fine collection of Siwalik 
vertebrates and other geological specimens, 
which must have cost groat trouble and ex- 
pense in collecting and naming, literally thrown 
into a heap on the direction of a certain old- 
time college Principal at Lucknow. He had 
the cabinets sold by auction because there was 
not room enough at the time .for a proper 
museum in the college. Of the catalogue there 
was no trace left, and of the labels, ala.s, a few 
painted numbers remained to tell the tale of 
what had once been a collection of some scien- 
tific value. But this was a quarter of a cen- 
tury ago. 

Mr. Randhawa’s idea is full of promise for 
the future, and the benefits that result will be 
widespread. All who are interested in the 
advancement of Science and general knowledge 
in the country can do their part to help it 
forward. 

1 . Curr. Scu, 1945, 14 , 284-85. 
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War and Indian Mineral Industry 101 

WAR AND INDIAN MINERAL INDUSTRY* 


^HE three most important minerals which are 
necessary for industry and defence of any 
country are coal, oil and iron. Other minerals 
are also necessary, but the ones mentioned 
above are of the highest importance. India, with 
the possible exception of U.S.A., is adequately 
endowed with large quantities of excellent iron 
ore, sufficient quantity of coal, bht so far as 
oil is concerned, the position is not very satis- 
factory. Regarding the other raw materials of 
defence, India has many of them in large 
quantities. She is no doubt poor in some metals 
and ores needed in highly technical mod- 
ern defence industries, but she holds a few of 
the most important war materials in excess 
which can be profitably exchanged during 
times of war. The most important mineral 
needed in times of war is coal which is abso- 
lutely necessary both for transport and indus- 
try. Large portions of Indian coal comes from 
Bengal and Bihar. During the last War, Indian 
coal trade received an impetus and as the 
figures indicate the pi'oduction jumped from 
16,460,000 to 20,722,000 million tons. But 
during the present war, due mainly to lack of 
labour, the production fell considerably and 
between 1939-43, it showed a steady decline. 

The oil production in India is too meagre to 
keep up to the abnormal demands of war 
periods. In order to cope up with this shortage, 
recent work has brought to light a few depo- 
sits in Punjab which may become important 
producers of oil in future. The other known 
oil deposits of India, of the type of Digboi, etc., 
recorded an increased production from 81 to 
101 million gallons in 1941 but again showed 
a fall to 96 million gallons during 1943. 
During the recent war, Germany made good 
her oil shortage by producing oil from coal, 
but this process may not suit Indian conditions 
due to limited quantity of coal available. The 
geologists are of opinion that even if all known 
sources of oil is tapped, the same may not be 
sufficient to meet the ever-growing needs of 
the country. 

So far as iron is concerned, India is fortu- 
nate in containing an abundant quantity of 
suitable ores of iron, but lack of sufficient 
quantity of coking coal ha.s been a groat 
handicap for this most essential and basic in- 
dustry needed both in times of war and peace. 
Though manganese is becoming of lesser im- 
portance in wars, large amounts were, however, 
used in the steel manufacturing centres of the 
world. Indian manganese industry received a 
setback during the war mainly due to lack of 
adequate facilities for transport, but during 
the coming post-war period of all-round recon- 
struction, when -unlimited quantities of steel is 
necessary, the position of Indian manganese 
will be more favourable. The recent discovery 
of low phosphorous manganese in Raigudda in 
Jeypore State is of importance in view of Us 
proximity to ports in the east coast. 


* Abstract of Dr. Cmokshank’s Presidential Address 
to the Sections of Geology and Geograpy, Indian Science 
Congress, Bangalore, 1946, . 


Muscovite mica has bean an Indian mono- 
poly tor a long time, but in recent times Brazil 
important producer of mica. 
Worlds electrical industries use a large quan- 
tity of Indian mica. It is possible that substi- 
tutes may be discovered for mica in post-war 
period, but electrical machines, designed as 
they are at present, have to use a large amount 
hence Indian mica industry, pro- 
vided it keeps the cost down, is assured of its 
place m the world. 

In order to step up production of raw mate- 
rials to meet the increasing needs of the war 
demands in the country, a separate branch 
termed the ^ utilisation branch was started in 
the Geological Simvey of India. This was 
responsible for distributing improved equip- 
ment for mining and transport, which helped 
the Indian mining industry considerably. In 
some cases, the raw materials were subjected 
to a semi-finished process before exporting. 

Beryllium is found to be very useful in cop- 
per alloys and during the war, U.S.A. needed 
a large quantity of this material and India 
supplied nearly 2,000 tons at Rs. 12 per 
maund. As a result of increasing ‘demand, 
extensive prospecting was undertaken and 
numerous small deposits have been discovered 
in Rajaputana. 

Ilmenite is found in abundant quantities in 
the beach sands of Travancore, and is the most 
important raw material for titanium white. 
Transport- difficulties have adversely affected 
this industry, but future prospects of this 
mineral in the country is good. 

Burma has been the chief producer of wol- 
fram, and during the last War of 1914-18, she 
produced 4,542 tons, a record output, but later 
the Chinese ores replaced the Tavcy and Mer- 
gui ores from the world’s market." India has 
really very small quantities of this material 
and during the recent war, a few smaller de- 
posits were opened up for immediate needs 
arising out of the war. 

Before the present war, Wawdwin Mines were 
producing the major quantities of zinc, lead 
and silver ores. But when Burma was over- 
run by the Japanese, the position of zinc be- 
came very serious, and immediately attention 
was paid to the old workings at Zawar in 
Mewar State. After locating a few lodes at 
depths, the work was abandoned. 

India is singularly poor in sulphur, which is 
an essential mineral both during peace and 
war. During the recent war, there was great 
demand for sulphur for the essential industries 
chiefly producing war materials, and due to 
transport difficulties, when foreign supply was 
entirely cut off, the Government opened the 
Koh-i-Sultan deposits on the Persian border, 
and though this involved difficulties of convey- 
ance, etc., it came in handy for urgent needs. 

There was great demand for monazite prior 
to 1918, but after the electric lamp came into 
existence, the demand for this mineral decreas- 
ed considerably. It is very necessary to locate 
the parent rock containing this mineral to 
investigate the possibilities of workable depo- 
sits in India, 
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In India, Bengal and Bihar Provinces are 
the^ most important in any scheme of post-war 
activities, and since tiisy contain the most 
economically important deposits, coal and iron, 
her defence must be of utmost importance. 

The coal industry must be reorganised on a 
firm basis and it should not be allowed to 
deteriorate. Mining must be mechanised if 
necessary and the entire industry must be in 


the hands of skilled workmen devoted to their 
calling. The Government should hold a large 
reserve of sulphur for future consumption 
during periods of war, and for all this it is 
important to investigate properly the mineral 
deposits of India and obtain correct and 
detailed information regarding their extent, 
distribution and economic importance. 

I\I. R. Srinivas.\ Rao. 


SHELLAC ADHESIVES AND CEMENTS 

By S. RANGAN-ATHAN 
(Lac Information Officer, Namkuni, Ranchi) 


^HE remarkable property of shellac-strong 
adhesion to smooth surfaces, finds the 
widest industrial application in the manufac- 
ture of micanite ; and sealing-waxes derive 
their adhesion to the paper surface from the 
shellac used in the compositions. The need for 
securing strong bonds between glass or metal 
surfaces which would be moderately heat- 
proof and perfectly waterproof in various in- 
dustries has been met by effecting slight modifi- 
cations through other added materials. Two 
typical recipes are given belov/ : — 

(1) Shellac 100 lbs., Creosote 10 lbs., Tur- 

pentine 4 lbs., Ammonia 1 lb. 

The cement is generally used for glassware 
and scientific instruments. 

(2) Shellac 7-5 lbs., Stockholm tar 5-0 lbs., 

Venetian red-oxide 20-75 lbs.. Methy- 
lated spirit 1*0 gal. 

This cement is used in munitions for filling, 
joining, and protection again.st moisture. 

An adhesive prepared by dissolving 100 parts 
of shellac in 350 parts of water containing 
15 parts of borax and 5 parts of sodium carbo- 
nate is useful for bonding paper and cardboard 
materials each other. 

A bottle-top sealing composition consists of 
the following materials melted to a homogene- 
ous mass*: — 

Shellac 10 parts. Hydrolysed lac 10 parts, 
Castor oil 1 part. 

A harder composition* for topping corks is pre- 
pared as above with an additional 10 parts of 
mineral fillers. 

An adhesive for making loudspeaker paper 
cones is made up of the loilowing*: — 

Shellac 10 parts. Hydrolysed lac 5 parts, 
Water 30 parts, Liq. ammonia 2 parts. 
In a recent article enlitled “Adhe.sives based 
on shellac and its derivatives” ^ Mr. N. N. 
Murty has made a detailed study of adhesives, 
cements and glues and has given several use- 


ful recipes, their mode of application and 
particular preferred applications, a few of 
v/hich are given belov/: — 

Cement — 

Shellac 50 parts, Hydrolysfid lac 25 narts, 
Wet ground mica dust 24 parts. Malic 
acid 0-6 part, Tartaric acid 0*4 part. 
Melt and mix the above at 110-120° C. for 30 
to 40 minutes and apply the molten mass to 
hot surface and press gently. The cement is 
useful for joining core laminations of electrical 
instruments, bonding wood, fibre-board, etc., 
to metals and paper or cardboard scales to 
metal backs in meters, clocks, etc. 

Adhesive paste — 

Hydrolysed lac 98 parts. Tartaric acid 
2 parts, Water 15 parts. 

Mixed warm at 40-50° C. in putty mill and 
after spreading over the surfaces to be bonded, 
the joint is baked at 150° C. for 3 to 5 hours 
under light pressure. The material is particu- 
larly useful for sealing cracks in metals and 
castings, and for effecting metal to metal 
bonds. 

Glue — 

Shellac 100 gms., Tartaric acid 2 gms., 
Methylated spirit 280 c.c. 

A shellac varnish prepared as above is quite 
suitable for bonding small rotars and fixing 
paper to metal and glass surfaces. The adhe- 
sion strength is greatly increased by baking 
at 180° C. for 1 hour under clamp pressuVe. 

The addition of fillers like finely divided 
mica powder and slate dust results in greater 
toughening of the bond and the former also 
increases electrical insulation characteristics. 


* Based on investigations at the Indian Lac Research 
Institute, under publication. 

1 P/asizrs, 1945, 9, No. 103. 


SIR C. V. RAMAN, F.R.S., NX. 

Y-r- RAMAN has been invited to accept of the State. Travancoro’s mineral resources, 
. Honorary Professorship of Physics of particularly the monazite, ilmenite and other 
the University of ttavancore. He has also mineral sands have, in recent months, attracted 
been requested to advise the Government of worldwide attention in view of the fact that 
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research to investigate the mineral resources atomic energy. 
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DISCONTINUITIES AND HYSTERESIS 
IN SORPTION IN RELATION TO THE 
CAVITY CONCEPT 


The success of the cavity concept as a general 
theory of Hysteresis in sorption and other asso- 
ciated phenomena has been amply illustrat- 
ed.’-- In porous adsorbents, sorption and 
desorption are mainly filling and emptying of 
capillaries. The mechanism of filling and 
emptying of the cavity and open pores produc- 
ed by the jpxtapositioa of four spheres of 
equiradius has now been considered, and ex- 
pressions have been derived for the extent of 
filling of the capillaries for different values 
of capillary radius. 

Filling of the C\eTiA,ARXES 
1st stage, formation and cvlargenumi of 
liquid films between spheres.- -Wiih progress- 
ive increase in vapour pvos.siire, the liquid film 
formed between two .sphere's enlai’ges and the 
edge becomes thicker, the thickness depending 
upon the relative vapour i^ressure according to 
Kelvin equation. If 2r is the thickness of the 
film at the edge, r,, the radius of the sphere 
and 0 the angle subtended by the meniscus of 
the film at the point f)L‘ contact between two 
spheres, rr=r,^(l-~~ cos o). Correcting for 
the curvature of the meni.se us, the volume of 
six such films is given by 


V^ - 6d 


•.n /I — <^OS (}\ 
’"■=' 2 " ’''■I cos. } 


^ tan 0 — (9 tan (9^. 


As the vapour press tire increa.ses the films 
enlarge, the menisci of three films meet form- 
ing a circular opening at each neck between 
three spheres. This circular opening contracts 
as the film enlarges till its diameter is equal 


to the thickness of the advancing meniscus, 
i.e., when r/r,^ is 0*138. 

2 nd stage, formation and thickening of liqvid 
films at the necks of cavity . — Above 0*138 for 
r/r,^, the circular opening at. the neck of cavity 
is unstable and a film is formed. With in- 
crease in vapour pressure, the film thickens. 
The thickness is given by_ 

2h = 2 r„ 

o 

Applying correction for the curvature of the 
menisci the volume of each film is given by 

w. -2^[rg(v3-|)+ gJi.] +^cos-. gVfl- 

where R is the radius of the expanding flm 
between spheres. 

Volume of four such films at the necks 
together with the portions of films between the 
spheres is- given by V.> = 4 '/; j, . 

3rd stage, formation, contraction and collapse 
of the vapour bubble in the cavity and filling 
of open pores . — When r/r^^ is 0*183, the four 
liquid menisci meet in the cavity forming a 
vapour bubble. With increase in vapour pres- 
sure the bubble contraccs till r/r^ is 0*187. 
Above this, the vapour bubble collapses and 
the cavity is completely filled .with liquid. 
Filling of the open pores continues till it is 
complete at the maximum vapour pressure. 
The volume of liquid during this stage of fill- 
ing is given by 

V., - 2v„ + 6 [l - ^ cos-H - I cos-1 

where v o is the cavity volume.’- In calculating 
the expressions V 5 . and certain approxima- 
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tions have been made owing to the complicated 
g^eometrical shape of the cavity and open pore, 
inis, however, will not alter the qualitative 
nature of the conclusions. 

Emptying of Capillakies 
^ 1st stage j emptying of open pores. — On lower- 
ing the vapour pressure from, the maximum, 
me open pores are progressively emptied till 
.he vapour pressure corresponding to the neck 
of the cavity is reached, i.e., when r/r^ 5s 
0-138. The amount of liquid retained in this 
stage of emptying is given by V.^. 

2nd stage, emptying of camty and contraction 
of liquid films between s^nieres. — ^Below 0-138 
for r/r^, the films of liquid at the necks of cavity 
are unstable. So they disappear and simulta- 
neously the cavity also is emptied. Later the 
films between spheres contract with decreasing 
vapour pressure. The volume of liquid retain- 
ed is given by V^. 

From the foregoing, the volume (V) of liquid 
held by the capillaries for different values 
of capillary radius (r) at various stages of fill- 
ing and emptying are obtained. The actual 
volume and the capillary radius corresponding 
to it depend upon the particle radius. The. rela- 
tive vapour pressure corresponding to the 
capillary radius is given by Kelvin equation. 
Calculation of the actual volume and the cor- 
responding relative vapour pressure necessi- 
tates the assumption of an arbitrary value for 
particle radius. The mechanism considered 
above is true of any particle size. Therefore, 
instead of actual volmne, V/Vn is calculated 
for different values of r/r^ (where is the 
total cavity and open pore volume and the 
particle radius, i.c., the maximum capillary 
radius). The results are indicated in Fig. 1. 



The mechanism reveals the following char- 
acteristics : — 


(1) The existence of tlie Hysteresis effect in 
sorption and desorption processes. The cavity 
produces the Hysteresis effect and its volume 
is very small in relation to the total capillary 
volume. The ratio is 0*013. 


(2) Increase in the area of the Hysteresis 
loop with increase in cavity volume. The area 
or the Hysteresis loop depends upon particle 
radius. The cavity volume also is dependent 
upon particle radius.^- The area is found to 
increase with increase in cavity volume. 

(3) Discontinuities in sorption and desorp- 
tion. During filling, the formation of liquid 
films at the necks of cavity, when is 0*138, 
causes a discontinuity. Later, in the filling of 
cavity, when r/r^^ is 0-J.83, there appears a 
bubble of the vapour which with increasing 
vapour pressure contracts and suddenly collap- 
ses when r/r^ is 0*187, causing a discontinuity 
in sorption. Similarly during emptying when 
r/r„ is 0-138, the completely filled cavity is 
emptied suddenly instead of progressively when 
the neck of the cavity is just emptied. This 
causes a discontinuity in desorption. 

According to the cavity concept, the dis- 
continuity should be much larger in desorption 
than in sorption. In the above mechanism, the 
discontinuity in desorption is 2*17 times greater 
than that in sorption. 

The cavity concept affords a very interesting 
and convincing explanation of the vexed prob- 
lem of discontinuities in sorption and desorp- 
tion, first observed by Ailmamd and collab ora- 
tor 

Thus with cavities having constricted necks, 
sorption and desorption should be discontinu- 
ous as well as non-coincident. This non-coinci- 
dence, i.c., the Hysteresis effect originates as a 
result of the entrapping of the liquid by the 
cavity. If there be no entrapping there would 
be no Hysteresis but the discontinuity, how- 
ever, can exist owing to sudden collapse and 
formation of vapour bubble during sorption 
and desorption respectively. 

In a porous system in actual practice, there 
can be capillaries of all shapes and dimensions. 
It is difficult to predict on theoretical grounds 
the magnitude of the discontinuity and whetlier 
it is measurable with the highest experimental 
accuracy known. Experiment alone has to 
decide this point. 

Kittur Subba Rao. 

V. R. Thiruvenkatachah. 

Central College, 

Bangalore, 

April 2, 1946. 


I, Rao, K. S., /. P/iys. Cliem.y 1941, 45 , 6(J0~39. 
2. — , Curr, Sd., 1939, 8, 408 . 3. ADmand and 

Barrage. Proc. Roy. Soc,, 1931, 130 A, 010. 4. — , A 
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APPARENT MOLAL VOLUMES OF 
WEAK ELECTROLYTES 

The variation of Apparent Molal Volume (<A) 
of strong electrolytes^- with concentration of 
solute (c) is governed by the interionic attrac- 
tion theory equation : ^ <j)o -h k \/c, the cor- 
responding equation for non-electrolytes- being 
4>—<l>o~'r 'inc, where (Jjq, k and m are constants. 
The behaviour of weak electrolytes in this res- 
pect not being known, has been examined here 
by the author. For this purpose the data of 
Srinivasan and Prasad-^ on the density of solu- 
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tions of a number of weak electrolytes have 
been used. 

_ It is found that the strong electrolyte equa- 
tion ~ <^o k Vc holds good for dilute solu- 
tions of weak electrolytes. To represent re- 
sults over wider ranges of concentration^ an ex- 
panded equation of the form <^=< 5 ^ 0 + k Vc + me, 
in which an additional effect similar to that of 
non-electrolytes and obviously connected with 
the undissociated molecules is superimposed on 
the strong electrolyte character, has to be 
used. 

The values of the constant k are in general 
of the same order as those for strong electro- 
lytes of the same valsnce type. They also 
follow the order of dissociation constants. 

Central Kesearch Station, 

Dept, of Agriculture, 

Pusa, A. S. Chakravarti. 

March 31, 1946. 
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ON A RELATION BETWEEN REFRAC- 
TIVE INDEX AND VISCOSITY OF 
LIQUIDS 

A COMBINATION of the Lorentz and Lorentz^ 
equation for Molecular Refractive Power : 
n- — 1 M ^ 
n- H- 2 ‘ d ^ 

with Newton Friend’s- Rheochor equation : 



(which holds good over wide temperature 
ranges in case of unasscciated liquids^) leads 
^2 2 Y w 

to the relation ^ - 7 ^ between viscosity 

71“ -T Z 

and refractive index of unassociated liquids. 
Here, n is the refractive index and ^ the visco- 
sity ; r and R respectively denote the Molecu- 
lar Refractive Power and Rheochor. 

It is well known that r can be calculated 
from atomic and structural constants ; the 
same characteristic is exhibited by R as well.^ 
The proposed equation should, therefore, lead 
to the refractive index from a knowledge of 
viscosity at the same temperature. 

The equation was found to fit in vrith data 
on a number of unassociated liquids belonging 
to different families within a few tenths of a 
per cent, in most cases. 
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DEMETHYLATION OF S-METHOXY- 
FLAVONES WITH ALUMINIUM 
CHLORIDE 

The observation! that, when a polymethoxy- 
flavone is submitted to the action of aluminium 
chloride under specified conditions, preferential 
demethylation of the 5-methoxyl takes place, 
has been utilised for the synthesis of several 
partially methylated polyhydroxyfiavones and 
of 5 : 8-dihydroxyflavone. Examples are teeto- 
chrysm,2 genkwanin,^ primetin 8-methyl ether, ^ 
primetin,-'* and wogonin.® Hydrogen bromide 
in acetic acid at about 100® C. may be employ- 
ed for the same purpose.^ During the course 
of work on the constitution of calycopterin"*^ 
it was also noticed that a 3-methokyl, like a 
5-methoxyl, is susceptible to demethylation. by 
aluminium chloride and hydrobromic acid in 
acetic acid; and the preparation of 3-hydroxy- 
flavone from 3-methoxyfiavone by both the alu- 
minium chloride and hydrobromic* acid methods 
has been described.^-^. Hydrogen bromide 
in acetic acid at room temperature was then 
found to attack the 5-methoxyl in preference 
to the 3-methoxyl. This modified procedure 
was suggested for the demethylation of the 
5-methoxyl in caly copterin dimethyl ether 
(3 : 5 : 6 : 7 : 8 : 4'-hexamethoxyfiavone) leaving 
the 3-methoxyl intact, and the product was 
identified as calycopterin 4'-monomethyl ether 
(5-hydroxy-3 :6 :7 :8 :4'-pentamethoxy flavone). 

These facts are recorded in view of exten- 
sions of earlier synthetical work in the flavone 
and tsoflavone series which are now in progress 
in this laboratory. The references to the de- 
methylation of the 3-methoxyl appear to have 
escaped the notice of Rao and Seshadri,!^ who. 
mention that the use of aluminium chloride 
for partial demethylation was extended to the 
field of methylated flavonols by Krishnaswamy 
and Seshadri.!! 

K. Venkataraman. 

Department of Chemical Technology, 

University of Bombay, 

Bombay, 

February 25, 1946. 
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STRUCTURE OF THE EARTH'S 
ELECTRIC FIELD 

Phenomena in terrestrial electricity and mag- 
netism present a paradox which has defied all 
attempts to explain them on the basis of 
known physical laws ever since they were 
detected nearly half a century ago. There is, 
for example, the question of (1) the cosmic 
radiations, which have been recently increas- 
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ingly considered to have their origin in the 
outer reaches of our own atmosphere, ^ 
(2) source of formation, by electron collision, 
of positive and negative ions in the atmosphere 
over the earth’s land surface,- (3) seat of sepa- 
ration of the massive charge in a thundercloud,- 
(4) estimate of a non- vanish Ing terrestrial 
magnetic line integral,^* and (5) existence of 
the anomalous mountain effect,"' V/hereas ordi- 
nary methods of measurement indicate a nor- 
mal atmospheric electric field of only one volt 
per cm. at the earth’s surface in fair weather, 
and much less at higher levels, all the above 
phenomena point either to the existence within 
the normal field of a component of more than 
10-^ times this value or to a rectified atmo- 
spheric electric current arising from a compo- 
nent electric field of this latter magnitude. 

In the opinion of the author, however, it can 
be shown that these apparent anomalies are 
but a natural consequence of the most gene- 
rally accepted view of Ihe origin of the earth’s 
magnetic field (the internal core theory), and 
of the existence, even at very low levels of 
the atmosphere at the earth’s surface, of alter- 
nately positively and negatively .charged ionic 
layers.^' 

In a previous communication to this journaF 
the author showed that a positive layer ot 
atmosphere at the surface is at an electric 
potential of lO^**^ volts with respect to the 
earth’s interior, and that of a negative layer 
would be consequently negligibly in compari- 
son. Assuming the latter to be zero, it may 
be shown that there would be a difference of 
potential and, hence, an equivalent electric 
field across any two such successive layers of 
positive and negative ions, of the order of 
3 X lO-^ volts per cm. And this, we have seen, 
is of just the order of magnitude necessary to 
produce the foregoing phenomena. 

While it would be premature to build a 
theory with our present unfortunate lack of 
observational data, the indications are that 
there, is only one principle underlying all 
phenomena in terrestrial electricity and mag- 
netism, somewhat on the lines indicated above, 
and unless we unravel it, our ignorance of the 
subject, particularly of the tremendous ener- 
gies latent in the phenomena, may continue to 
remain for a very long time to come. 

Colaba Observatory, 

Bombay, Alfi?ed B. Ahlick. 

March 18, 1946. 

" 1. Holmes, M. C., Fr. hist. 1937,223, 495, and 
Phys. .^^.,1937,52, 1262. 2. Gish, O. H., “Physics of 
the Earth, Part VIII,” 1939, p. 173. 3. Macky, W. A., 
Proc.Roy.Soc. A, 1931, 133A, 571. 4. Schmidt, A., Zs,f. 
Geof., 1925, 1, 281. 5. Gish, O. H., Trans. Amer. Geoph, 
U. 1933, 14, 40, 144. 6. — , “Physics of the Earth, 

Part VIII,” 1939, 205, 219, 225, 227 & 228. See also 
ref. (1) above. 7. Arlick, A. B., Curr. Sci., 1945. 1. 
231 & 1945, 14, 318. 

CHEMISTRY OF KURCHI SEEDS 
PART I. ISOLATION OF A 
CRYSTALLINE GLYCO-ALKALOID 

The bark and seeds of kurchi (Holarrhena 
antidysenterica, N.O. Apocjjv.a.o' 2 cp^) are reputed 
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drugs of Hindu Materia Medica whose value 
has been repeatedly confirmed through clinical 
trials by successive Indian drug committees.i ’2 
From the chemical point of view, the bark has 
received more attention from Indian as well as 
foreign investigators. The first chemical in- 
vestigation of the seeds was started in these 
laboratories in 1926.3>^ 

A point of intriguing interest is that the 
crude bark juice or infusion of the seeds in 
milk is clinically more efiicasious than any 
synthetic derivatives of the constituent alka- 
loids as evidenced by the marketing of tablets ‘ 
of powdered bark by Burroughs Wellcome & 
Co. On behalf of the chemical stall of this 
Institute, the possible importance of a chemi- 
cal clarification of this difference of action 
between crude drugs in general and their 
isolated active principles has been discoursed 
at length by P. Ramaswarni Ayyar in more 
than one Ayurvedic Conference.^ 

Though as many as sixteen dilferent alka- 
loids have been prepared, mainly from the 
bark and to a lesser extent from the seeds by 
previous workers,^' no systematic attempt has 
been made to ascertain the exact mode of 
combination of these in the crude drug. The 
present investigation is directly concerned with 
this problem. 

The defatted kurchi seeds were successively 
extracted with a series of solvents yielding 
the results tabulated below. 


Solvent 

% of matter extracted 

Ether 

28*5 

Absolute Alcohol 

6*2 

Benzene 

0*6 

Ethyl Acetate 

1-3 

96% Alcohol 

12 ‘5 

Alcoholic hydrochloric acid 

1 

(0.4N) 

3-3 

Aqueous hydrochloric acid 


(3N) 

26*0 

Sodium hydroxide solution 


(6%) 

13-5 


By systematic fractional crystallisation of 
the absolute alcoholic extract with methanol 
and ether, a light brown crystalline glyco- 
alkaloid has been separated in 1*4 per cent, 
yield on the weight of the seeds. The sub- 
stance froths at about 65" and melts with de- 
composition at 200°. It is insoluble in ether, 
acetone and ethyl acetate, moderately soluble 
in methyl and ethyl alcohois and readily solu- 
ble in water. It reacts with benzoyl chloride 
to form a low-melting, pale yellow benzoyl 
derivative soluble in ether and acetone. The 
aqueous solution is extremely bitter, neutral 
to litmus, does not reduce Fehling’s solution 
as such, gives moderate precipitates with alka- 
loidal reagents (Mayer’s, picric acid, iodine in 
potassium iodide, and bromine water) and also 
a deep green colour with ferric chloride solu- 
tion. After hydrolysis with 1 : 4 hydrochloric 
acid it gives copious precipitates with alko- 
loidal reagents and strongly reduces Fehling’s 
solution. 

Among th^ substances- isolated from the 
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hydrolytic product are: (i) Conessine, m.p. 
123-24% melting point is unchanged on mixing 
with pure conessine prepared from the crystal- 
lised acid oxalate. (2) An ether-soluble vis- 
cous phenolic base giving a dense precipitate 
with Mayer’s reagent m acid solution and a 
greenish brown colour with ferric chloride in 
alcoholic solution. (3) An ether-soluble, phe- 
nolic constituent readily reacting with benzoyl 
chloride to form a benzoyl derivative. (4) A 
sugar characterised by its reduction of Feh- 
ling’s solution and the formation of an osazone, 
m.p. 195-97^ 

Other constituents, possibly present in the 
hydrolytic product, as well as other properties 
of the glyco-alkaloid, are being studied. 

I am thankful to Mr. P. Hamaswami Ayyar 
for ' suggesting this problem and giving guid- 
ance, and to Dr. P. C. Guha for kind interest. 

Dept, of Pure & Applied Chemistry, 

Indian Institute of Science, 

Bangalore, (Miss) H. J. Irani. 

April 5, 1946. 


1. Koman, Report on the Incstigatio-ns of Indigc7ions 
Drugs (Madras), 1921, Appendix I. 2. Chopra, Indi’ 
genous Drugs of India 326. 3. Ghanekar and Ayyar, 

P. R,, /. Indian hist, Sci., 1927, lOA, Pt. 2, 24-27. 4. 

Kanga, Ayyar and Simons en, /. Chem. Soc,, 1926, 2123. 
6. Report of the 21st All-hidia Ayurvedic Conference a7td 
Exhibition,, 1930, 155. 6. The Plant A I haloids, 

1939, edn., 617. 


SPECTROPHOTOMETRIC DETERMINA- 
TIONS OF IRON AND COBALT USING 
ISONITROSODIMETHYLDIHYDRO- 
RESORCINOL 

ISONITROSODIMETHYLDIHyDRORKSORCINOL forms a 
deep-red precipitate with cobalt and coloured 
solutions with iron, copper and nickel.^ 

Iron (ferrous and ferric) and cobalt were 
determined spectrophotometrically using iso- 
nitrosodimethyldihydroresorcino] . Spectrophoto- 
metric studies were made in concentrations 
from 0-5 to 10 p.p.m. of cobalt. In the case 
of cobalt 50 per cent, alcohol was used to keep 
the complex in solution. Spectral' transmit- 
tance curves for iron, copper, nickel and cobalt 
were prepared. A linear relation between log 
of transmission and conconteation was found. 
It is interesting to note that ferrous and ferric 
iron complexes have equal absorptions. The 
optimum conditions for measurements and the 
elfect of diverse ions were determined. 2 p.p.m. 
of iron was estimated hi presence of 150 p.p.m. 
of cobalt. 

The principal advantages of using this method 
for the colorimetric csthnations of iron (fer- 
rous and ferric) or cobalt are its sensitivity, 
reproducibility and simplicity, 
will be published shortly. 


kind interest in the work. 

General Chemistry Dept., 
Indian Institute of Science, 
Bangalore, 

March 20, 1946. 
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THE ANALYTICAL CONSTANTS 
OF GHEE 

While relationships between the analytical 
“constants”, of butter-fat have been laid down 
in Europe, the Indian analyst in his detection 
of adulteration has often to go by the indnn- 
dual minima laid down in legal standards, the 
drawbacks of which are obvious. The rela- 
tionship between the constants drawn up 
below after a study of 163 accredited samples 
of ghee from 18 tracts of India, using in addi- 
tion the figures of Brahmaohari' (50 samples 
of cow ghee, P.'V’. omitted) and Ghose- (233 of 
buffalo ghee, P.V. omitted, very narrow in 
range) indicated the average analytical corre- 
lations to be expected among the constants of 
cow and buffalo ghee. It should be of , immense 
help to provincial analysts in the detection of 
sophistication. If they were to keep a record 
of data from accredited samples from their 
local ghee centres, they could draw up their 
own tables of relationship, and what is more 
important, of limits of variation with reference 
to some fixed value. 

General Observations: — Colour: Cow ghee 
5-6 and buffalo ghee 1-2 Lovibond Yellow units 
per gram; texture : cow ghee softer and more 
distinctly granular than buffalo, which is 
sometimes hard and waxy in consistency, es- 
pecially when the R.M. is low, even though 
the I.V. is high. 

Range of Constants, — These are shown in 
Table I. 


Saponification lvalue 



Saponificafii", '’nlue. 



Interrelation ship between the constants of C^hee, 

The range for cow ghee is probably not 
exhaustive; the wide refractive index range is, 
therefore, the more remarkable. 

Interrelationship between Constants. — These 
represent the ideal average ' case and their 
value is, therefore, as a yardstick against 
which deviations may be better judged. 

A. Coio Ghee 


1941, 18, 155-60. 


Ghosh for his R. M. 

P. V. 

I. V. (Wijs’) 

S. V. 

B.R. at 4()°C. 

21 

1-5 

39 

1 218 

46-2 

S. C. Shome. 24 

1*9 

37 

221 1 

44-7 

27 

2*3 

34 

224 

43-1 

33 

2-7 

32 

227 

41-5 

hid. Chem, Soc". 33 

3-0 

29 

230 

40-5 
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Table I 


No. of 

samples 

R. M. 

P. V. 

1. V. (Wijs’)' 

S. V. 

B. R. at 40^ C, 

Cow 

44 

16 •9-28*1 

0-9-:s-2 

31 •0-45-6 

212-8-232-8 

42 •5-47 -7 

Buffalo 

119 

14 *5-39 -9 

0-4-5-3 

21-4-39-9 

198 -0-239 *3 

to -9-40 '9 


The following observations arise : ( (i) the 

R.M.-P.V. relationship is of the same order as 
for Western butter-fat; . (ii) the I.V. are much 
smaller than those found in milk fats of 
European origin; (hi) the I.V., which is made 
up to the extent of about 80 per cent, by oleic 
acid, is inversely proportional to the R.M. 
value (comprising butyric and caproic acids). 
This tends to support the view of Hilditch and 
co-workers'^ that the tv/o are related in . pro- 
duction in vivo; (iv) an empirical ratio, 

S.V. 

R.M. + P.V. + I.V. 

equal to 3-53, links the constants in each row 
of the above table. 

B. Buffalo Ghee 


investigations, and to Prof. Subrahmanyan for 
his encouragement during their progress. 

K. T. Achaya, 

(Miss) B. N. Katrak. 
B. N. Banerjee. 

Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

January 27, 1946. 


1. Brahmachari , B. Indian Med, Gaz.y 1927,62, 
318. 2. Ghose, T. K., Analyst-, 1920, 45, 447. 3. 

Hilditch, T. P., The Chemical Constitntion of Natural 
London, 1941,238. 4. Patel, B. M., Patel, M.D., 
and Dav€j C. N., Indian /. Vet. Sc. Anim. Hitsh., 1944, 
14, 97. 


R. M. 

‘P. V. 

I. V. (Wijs’ > 

1 

S.V. 

|b. R. at 40“c. 

18 

0-6 

37 

212 

44-9 

21 

0-8 

36 

217 

44-2 

24 

1*0 

34 

222 

43-7 

27 

1-3 

32 

226 

43-2 

30 

1-6 

30 

230 

42-7 

33 

1-8 

. 28 ’ 

233 

1 42-1 

36 

2-0 

26 

235 

41-5 


Features of interest are : (i) The P.V. are 

low in themselves and more so in comparison 
with the P.V. figures for cow ghee correspond- 
ing to the same R.M.; (ii) the mean unsatura- 
tion is less than that of Indian cow ghee (to 
the extent of about 3 units in each case) and 
much less than that of Western cow butter-fat; 
here ^re, therefore, two distinct chemical 
characteristics of buffalo ghee; (hi) the inverse 
R.M. -I.V. relationship points to the same 
theory of fat formation here as above^; 
(iv) the refractive index range is extremely 
narrow; (v) the value of the empirical ratio 

S.V. . . . . , . 

^ ^ ^ ;^s again constant, but equal 

to 3-74. ’ * 

Marked effects of feeding were only noticed 
with cottonseed-fed animals when the R.M. 
fell very low in both cases, though the analyti- 
cal relationship shown above was maintained. 
The effects appeared to bo more severe on 
buffaloes (cf. Patel et al^) . 

Our thanks are due to the Imperial ' Council 
of Agricultural Research for financing these 


SUPPLEMENTAL VALUE OF BRAN 
EXTRACT IN PENICILLIN PRODUC- 
TION 

Organic and inorganic supplements have re- 
cently been shown to influence the production 
of penicillin. Corn steep liquori- increases the 
yield of penicillin tenfold; 0 1 per cent. Difeo 
yeast extract- exerts a similar effect. Aqueous 
extracts of freshly ground dried peas**^ consti- 
tute a good supplement for obtaining better 
mold growths and increased yields of the anti- 
biotic. A two per cent, corn oiP is known to 
give an abundant and uniform mold growth 
and a higher quantity of penlciUin. Trace ele- 
ments, notably zinc*"'*, are shown to augment 
the formation of penicillin. 

An increased yield of penicillin and a reduc- 
tion in the period of incubation, have both 
been secured by the employment of moist 
wheat bran.^ More recently,^ the inorganic 
ash constituents of the corn steep liquor have 
been shown to be partly responsibU for infiu- 
encing the production of penicillin. 

As a part of the comprehensive programme 
of investigating the microbiologlcally active 
principles of the wheat bran, the effect of acid 
alcohol extracts of the material on penicillin 
production, has been investigated. Basal 
medium enriched with graded dosages of the 
extract calculated on tiie basis of total nitro- 
gen, was employed and the experimental pro- 
cedure .and the method of assay followed during 
these studies, were similar to those described 
earlier.'*^ 

The basal medium was composed of : com- 
mercial glucose 40 gm.; sodium nitrate 3 gm.; 
potassium dihydrogen phosphate 1 gm.; mag- 
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Table I 

P. notatum^'N.C.T.C. 1540. Test organism: Staphy. aurevis— -N.C.T.C. 2150. 


Period of Incu- 
bation in days 

1 

Without 1 
extract j 

1 with 

O^mg. N, 1 

extract corresponding to 

0*4mg. N 2 j 0*6 mg. N 2 

0 

0*8 mg. N 2 


pH after fermentation 

5.2 

1 4-8 

4*7 

4.6 

4-8 


Antibiotic activity 

i Nil 

1 Nil 

Nil 

1 Nil 

Nil 

p: 

pH after fermentation 

5-2 

1 4-8 

4-7 

4-6 

4-4 

o 

Antibiotic activity 

243 sq.mm. 

396 sq, mm. 

270 sq. mm. 

330 sq. mm. 

396 sq. mm. 


pH after fermentation 

5-4 

5*0 

5-1 

5-2 

5-1 


Antibiotic activity. 

243 sq.mm. 

396 sq. mm. 

300 sq. mm. 

363 sq. mm. 

396 sq. mm. 


pH after fermentation 

5-4 

5-0 

j 5-2 

6.0 

5-4 

y j 

Antibiotic activity 

216 sq. mm. 

270 sq, mm. 

270 sq. mm. 

sq. mm. 

243 sq. nm. 


nesium sulphate 0*5 sm.; ferrous sulphate 
0*01 gm.;- potassium chloride 0-5 gm.; tap- 
water 1000 C.C.; pH 6*8. 

The antibiotic activity developed after a 
given number of days, has been detrmined by 
measuring the area of clearance in square milli- 
meters. The results are given in Table I. 

The addition of bran extract was found to 
improve the growth of the mold, which was 
roughly proportional to the' quantity of the 
supplement. It will be observed from the 
results that bran extract favoui’s the formation 
of penicillin, the maximum being attained 
on the fifth and the sixth days. After 
this period there is a gradual fall in the 
antibiotic content. During these ^ studies a 
sixty per cent, increase of penicillin has been 
obtained by the addition of the bran extract. 

R. Ram Mohan. 

T. N. Ramachandra. Rao. 

M. Sreentvasaya. 

Section of Fermentation Technology, 

Indian Institute of Science, 

Baingalore, 

March 28, 1946. 


1. Moyer, A. J., and Coghill, R. D., Chem. and 
JBngin. NeiDS.t 1944,22, 588. 2, Clifton, C. S cience ^ 
1943,98, 69. 3. Cook, R. P., Tulloch, W. 

Proc, Bioclmn, 1945, 39, 23. 4. Holtmann, D. F., J. 
Pact,, 1945, 49, 313. 5. Foster, S. \V., Woodraff, H. B., 
and McDaniel, /. Bad.., 1943, 46, 425. 6 . Sreenivasa 
Rao, S., Nature, 1944, 154, 83. 7. Knight, S. G., and 
Frazier, W. C., Scie^icc, 1945, 102, 617. 8 . Rama- 

chandra Rao, T. N., Ram Mohan, R., and Sreenivasaya, 
M., J. Sci. hid. Res., 1945, 4, 377. 

CYTOCHEMICAL STUDIES OF AVITA- 
MINOSIS IN TODDY YEAST 

During studies of vitamin requirements of 
some yeasts, it was observed that lack of 
inositol modifies the gross physical structure of 
the yeast growth ; the growth was “spongy” 
and granular. A microscopic examination of 
the cells revealed an appearance characteristi- 
cally different from the cytological picture 
presented by the same yeast grown under 
similar conditions but with the full complement 
of vitamins including inositol. 

A systematic study of the vitamin require- 
ments of this toddy yeast (obtained from 
Ceylon) showed that niacin and inositol are 
the two vitamins which are indispensable for 
its growth. The organism has been grown in 
basal synthetic media with and without the 
vitamins. After 24 hours’ incubation, the 
growth of the organisms was measured turbido- 


metrically ; cell counts also have been carried 
out. A microscopical examination of the cells 
has also been conducted (see Figs. 1-4). The 
results are given below : — 

Table I 


Medium 

Turbidity, 
Absorption per- 
cent. 

No. of cells 
Millions per 

c. c. 

1 

Basal medium -r No 
Vitamins 

9 

1714 

Basal medium -f- all 
Vitamins 

30 

13,248 

Basal medium ~h all 



Vitamins except 
inositol 

14' 

2184 

Basal medium + all 
Vitamins except 
niacin 

9 

2400 


It will be seen from the table that the organ- 
ism offers possibilities of being used for the 
microbiological estimation of inositol and nia- 
cin. A study of the figures reveal that inositol 



1 no vitamin; 2. all vitamins, 3. lacking inositol ; 
4. lacking niacin 

deficiency appears to inlluence the formation of 
the cytoplasmic constituents 'vhile the lack of 
niacin is presumably connected with the deve- 
lopment of the basophilic metachromatic gra- 
nules and the nucleolar vacuole (?) of the cell. 

, _ 1 T. N. Ramachandra Rao. 

S. P. Mistry. 

. !■;. i* M. Sreenivasaya. 

Section of Fermentation Technology, 

Indian Institute of Science, 

Bangalore, 

April 18, 1946. 
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‘ KAIO” AN IMPORTED BANANA 
VARIETY 

A. ^ NEW variety of banana, 'Kaio’, has been 
introduced in South India and it is being 
grown at the Banana Experimental Area of 
the Agricultural Research Institute, Coimba- 
tore. This variety is a native of the Hawaiian 
Islands, and from the description of Pope,'' who 
described it under its native environ, a true 
picture of its potentiality cannot be assessed. 
It was, therefore, thought best to observe the 
variety under South Indian conditions as 
regards its general performance and a study 
of this variety was undertaken by the author 
of this note at the College Orchards of the 
Agricultural Research Institute,. Coimbatore, 
during the years 1942-1945. Only four plants 
were available for study and the details of per 
formance of this variety are presented below 
in the form of a brief description : — 

Plant , — About 10 feet in height, pseudostem 
about 24 inches in girth at base, tapering very 
little from base to crown; outer sheaths char- 
acteristically coloured light green with reddish 
shades, the tint extending to the petioles and 
the mid-ribs of the leaves ; leaf -blade about 
7 feet long with the greatest width being about 
24 inches; petiole long, stout, margins colour- 
ed deep reddish brown and quite wide apart 
from each other; base of lamina unequal and 
the margins of the lamina coloured pink; total 
number of leaves produced per plant average 
38. This variety is found to be a very shy 
sucker producing one when grown under 
Coimbatore conditions, the number of suckers 
produced varying from 1 to 4. This is a fea- 
ture in contrast with the other varieties grown 
in South India. The plant takes about eleven 
months to put forth the inflorescence. 

Inflorescence. — Pendant, length about 22 in- 
ches before the first bracts open; bracts light 
brown in colour; peduncle or stem slender, 
green, gracefully arched ; flowers of two types, 
functionally staminate and pistillate ones, are 
met with as in the other varieties. 

Bunch . — Compact with about 8 to 10 hands, 
each, hand with about 10 to 12 fingers or fruits 
arranged almost at right angles to the main 
axis ; medium bunch weighs about 35 lb. 
(among the plants studied the maximum weight 
cf one bunch recorded was 50*5 lb. and it con- 
tained 102 fruits). The sterile axis of the 
fruiting bunch is naked, i.e., the functionally 
staminate flowers are deciduous, and this axis 
ends in a small ‘heart’ or ovoid bud with light 
brown coloured bracts. The fruiting bunch 
takes about three months to attain full matur- 
ity from the time of flowering (Fig. 1). 

Fruit . — About 6-5 inches long, 7 inches in 
girth at the mid-region, oblong to spindle 
shaped, almost straight, plumpy, 3 to 5 angled, 
sides inflated, angle ridges almost indistinct 
when fully ripened; basal end tapering into a 
short, stout, angular pedicel; apex very blunt 
and marked with a prominent scar where floral 
parts were formerly attached; skin medium to 
thin, leathery, deep lemon yellow in colour, 
peeling off easily from the pulp; pulp firm, 
slightly pinkish in colour; core distinct; taste 
and flavour as in ‘Nendran’, the Malabar 
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Banana. This fruit may be consumed both as 
a fruit and as a vegetable. 


Fig. 1 

The present writer is not av/aro of the distri- 
bution of this variety in India, and he will be 
thankful to those who can acquaint him with 
their experience of this variety in localities 
other than Coimbatore. 

In conclusion, he wishes to express his thanks 
to Sri K. C. Naik, Fruit Specialist, Madras, for 
the help and encouragement he had received 
from him during the course of this study. 
University Botany Laboratory, 

Triplicane P.O., K. S. Venkatau.amani. 


1.- Pope, \V. 'J\, “ Panana (iuUiire iu Hawaii,*’ /lawaii 
Agr. Expt. Sta. Bull,, 1926, 55. 


ON THE EMBRYO-SAC OF CLINTONJA 

In 1911 R. W. Smith described the develop- 
ment of the female gametophyte of Clintmda 
borealis. According to this author, out of the 
four megaspore nuclei which are formed after 
the meiotic divisions in the megaspore mother- 
cell, the one situated towards the micropyle 
divides twice to form a four-nucleate embryo- 
sac; these four nuclei organise themselves as 
2 synergids, 1 egg-cell and 1 polar nucleus. 
The chqlazal three megaspoj*e nuclei undergo 
prompt degeneration. It may also be noted 
that the megaspore nuclei are not separated 
by walls. This method of development is in 
complete agreement with the one described 
for CEnothera but for the presence of walls in 
the linear tetrad of megaspores. K. Schnarf 
(1929) has indeed classified the embryo-sac of 
Clintonia borealis as belonging to a modified 
form of the CHnothera-type. The original ob- 
servations of Smith, however, have not receiv- 
ed a whole-hearted approval from several 
morphologists like K. Schnarf, H. Stenar and 
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others; P. Maheshwari has recently (1937) 
tried to clarify the situati{:>n by suggesting an 
alternative explanation of Smith’s original 
figures. This alternative couj:se, according to 
his surmise, was most probably that of a Fri- 
tillaria-type, as he interpreted some of the 
figures of Smith as representing certain charac- 
teristic phases — “1 + 3 arrangement of mega- 
spore nuclei” and ‘‘Secondary four-nucleate 
stage” — of this type of embryo •sac develop- 
ment. 

F. H. Smith (1943) investigated the sequence 
of the developmient of the embryo-sac of 
C. uniflora and found that it corresponded 
with the observations of R. V/.. Smith for 
C. borealis. Very recently H. I. Walker (1944) 
has not only reinvestigated and confirmed 
F. H. Smith’s observations for C. unifl.ora but 
has also studied two other species of the genus, 
C. umbellulata and C. andretosia.na, and has 
found the same type of development. These 
results have made it possible to note that there 
are no reasons to doubt the original observa- 
tions of • R. W. Smith on the embryo-sac of 
C. borealis. Its development reveals an un- 
mistakable similarity to the monosporic tetra- 
nucleate embryo-sac of the type described for 
several members of the family Onagraceae. As 
a natural consequence, the embryo -sac of Clin- 
tonia will have to be looked upon as belonging 
to the CEnothera-type but only with a slight 
modification in that the walls separating the 
megaspore nuclei are absent. 

Basavangudi, 

Bangalore, B. G. L. Swamy. 

March 20, 1946. 


1 . Maheshwari, P., iWrf'. Phyt.^ 1937, 36 , 360-417. 2. 
Schnarf, K., Embryologie der Angwspeyme// , 1929. 3. 

Smith, F. H., Bot. Gaz., 1943, 105 , 263-67 . 4. Smith, 
R. W., Ibid., 1911, 52 , 209-17. 5, Walker, R I., Bidl. 
Torrey Bot, Club., 1944,71, 529-35. 


MODE OF TRANSMISSION OF THE 
BUNT OF RICE 

Bunt [Neovossia horrida (Tak.) Padwick and 
Azmutullah Khan] of rice was, until recently, 
assumed to be an externally seed-borne disease. 
Recently Mundkur^ has stated that the disease 
may be probably air-borne (floral infection), 
but he has adduced no experimental evidence 
to substantiate his assumption. Anderson- 
stated that he had found hyphce in the stem 
tissues of bunted plants and Butler-^ has con- 
firmed that finding but on what grounds these 
authors presumed that the mycelium was that 
of the bunt fungus is not very clear. In the 
Philippines Reyes, ^ as a result of pot and field 
experiments, came to the conclusion thqt rice 
bunt is systemic and transmitted through the 
spores adhering to the seed. 

Experiments carried out by t)ie author dur- 
ing the past few years have shown that this 
bunt is not seed-borne and that infection does 
not take place in the seedling stage. Examina- 
tion of a large number of diseased ears has 
revealed that only a few grains, the number 
varying from two to six, are usually afiected. 
The remaining grains are perfectly healthy. 
An ear in which all the grains are bunted has 
not so far been observed. Furthermore the 
bunted grains in an ear occur rather irregu- 


larly and do not conform to any ordered 
arrangements. The bunt is not ovancolous but 
fructicolous and the grains themselves are 
either wholly or partially changed to a black 
powdery mass. 

The irregular manner of occurrence of in- 
fected grains in the ear indicates that initial 
infection must have been external ; only those 
grains in an ear being infected where the 
spores qr sporidia carried by an external 
agency had settled down, each bunted grain 
representing a single, strictly local set of in- 
fection. It is manifest that the spores from the 
previous season lying about in the fields on the 
stubble or other paddy refuse or in the soil 
germinate in October-November with the ad- 
vent of favourable conditions, producing a 
large number of sporidia. These sporidia, car- 
ried by the wind, settle on the ears in the 
anthesis or dough stage and the grains ulti- 
mately get attacked. 

The above assumption was proved by experi- 
ments carried out at Sylhet during the year 
1945 with successful results. Moore’s-"* vacuum 
method of infecting the ears v/as used. Spores 
or sporidia were used for inoculation. Prior 
to inoculation the spores were in some cases 
soaked in distilled water for three to four 
days; the sporidia were obtained by germinat- 
ing the spores in moist chambers. After ino- 
culation the heads were covered with paper 
bags and labelled. Inoculations were made in 
October -N o vemb er . 

A large number of ears was inoculated. Ino- 
culations with sporidia gave consistently better 
results and higher percentage of infection ; in 
all 72 out of 97 inoculated ears shewed infec- 
tion. Inoculation with the spores, on the other 
hand, gave very poor results; only 4 out of 72 
inoculated ears showed infection. It is prob- 
able that under natural conditions sporidia 
serve as inocula. 

The author’s thanks are due to Dr. B. B. 
Mundkur, Imperial Agricultural Research Insti- 
tute, New Delhi, for helpful suggestions. 

Plant Pathological Laboratory, 

Sylhet, Assam, S. Chowdhury. 

January 15, 1946. 
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ON A PROTOZOAN PARASITE, MYXO- 
BOLUS MRIGALAE CHAKRAVARTY, 
FOUND INFESTING THE FRY OF' 
CIRRHINA MRIGALA rHAM.)* • 

In his “Studies on Myxosporidia from the 
fishes of Bengal”, Chakravorty§ described 
Myxobolus mrigaloa infesting the scales of 
adult Cirrhina mrigala. During an inspection 
of the Kalighat Fish Fry Market • at Calcutta, 
in October 1945,. evidently healthy and normal 
fry of Cirrhina mrigala of an average length 
of two inches were found heavily infested with 
this parasite. The cysts, forming small white 
patches, were found all over the body except 
the head region. The infestation was less 
marked nearer the caudal end and the fins 
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were absolutely free frora cysts. Some infect- 
ed fry were preserved in 4 per cent, formalin 
and later hanging drop preparations were made 
for the study of spores. 

As a result of the study of the material, 
Chakravorty’s description requires emendation 
on the following points: — 

(1) In most cases, the polar capsules are 

equal while only in a few cases they 
were found to be unequal as described ^ 
by Chakravorty. 

(2) The average size of spores was found to 

be 8-56 /tt X 8*56 and of capsules 
4-28 ^ X 3*21 /i. These dimensions 
differ slightly from those given by 
Chakravorty but the variation is not 
of specific importance. 

The main object in writing this note is to 
bring to the notice of fish culturists in Bengal 
the desirability . of disinfecting the fry before 
planting them in rearing tanks. This can be 
done by a bath in. Condy’s Fluid (¥> grain by 
weight of potassium permanganate per gallon 
of water) or a weak solution of common salt 
(0*2 per cent, solution). Besides eradicating 
Myxosporidian infection, this treatment will 
kill fungus and the Fish Louse Argiilus which 
sometimes cause heavy mortality in tanks, 
stocked with carp. 

I am grateful to Mr. Mukuiidamurari Chakra- 
vorty for examining the material and confirm- 
ing my identification. 

Directorate of Fisheries, Bengal, 

13, Ballygunge Circular Hoad, 

Calcutta, H. L. Sarkar. 

February 25, 1946. 


* Published with permission of the Director of 
Fisheries, Bengal. 

^ Chakravorty, M., Arc/nv. fur Protistenhmde ^ 1939, 
92, 173. 


THE SOMATIC AND MEIOTIC CHROMO- 
SOMES OF COMMELlFiA BENGHAL- 
ENSIS LINN. 

Darlington (1929) in his studies on the 
Tradescantieae reports that the diploid number 
of chromosomes in Com-nielina benghalensis is 
probably sixty-eight, Anderson and Sax (1936), 
however, oberve that there are about six bi- 
valents and thirty-six univalents in the pollen 
mother- cells. The forms stdied by them show 
complete pollen sterility. 

Studies in the root-tip cells revealed the 
presence of twenty-two chromosomes (Fig. 1). 



Ccmnielina benghale7isis. Somatic metapha?e in root 
tip cell showing twenty-two chromosomss ( X 3000). 
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The chromosomes are somewhat slender and 
elongated. The primary constrictions are most- 
ly median or submedian but subtorminal con- 
strictions are quite frequent. Darlington also 
observes that chromosomes with median con- 
strictions are more numerous. 

For the study of meiotic chromosomes flower 
buds of both underground and aerial branches 
were examined. No diXference in the meiotic 
process was observed. Eleven bivalents are 
clearly seen in the diplotenc, diakinesis and 
metaphase stages and eleven univalents can be 
counted in either pole at anaphase. The pol- 
len grains appear normal and germinate well 
in 2 per cent, agar-sucrose solution. Further- 
more, normal setting has been observed in 
both the underground as well as the aerial 
branches and the seeds show their character- 
istic worty nature. 

Thus it appears that there is no indication 
of any pollen sterility in tlie particular form of 
the species studied. The writer is not 'aware 
of the sources of materials investigated by 
Darlington (1929) and Anderson and Sax 
(1936), but it appears that the form studied 
here is absolutely different from, those of the 
said authors. 

The writer wishes to e?:pre.ss his thanks to 
Dr, I. Banerji for his interest and help. 

Jayanta. Kumar Ganguly. 
Department of Botany, 

Calcutta University, 

February 20, 1946. 


1. Anderson, E., and Sax, K., “A cytolopical monograph 
of the American specie.s of Ttndescantia,” />V. 

1936, 37, 433-476. 2. Darlington, C. 1)., “Chrom- 
osome behaviour and structural hyl)rklity in the 'I'l’acl- 
escantie.x,” /our. Gcfiet., 1929,21, 207-288. 


A RECORD OF THE LEECH 
GLOSSIPHONIA RETICULATA KABU- 
RAKI, TOGETHER WITH A NOTE ON 
ITS PARENTAL CARE 

Sometime back, while di.ssecting a fresh-water 
mussel (Lamellide7is marinalis) in our labo- 
ratory, I came across a small leech under its 
mantle-cover. This leech was identified to be 
a species of Glossiphonia. The only species of 
Glossiphonia parasitic on Lamcllidens, so far 
recorded from India is G. reticulata Kaburaki. 
Now the leech found by me is identical with 
Kaburaki’s^- description of G. reticulata, except 
that its colour is olive-green and in tlie living 
condition' its length is 12 mm. and breadth 
3*5 mm. Kaburaki mentions that there is 
only a single specimen of this species in the 
Indian Museum and this was collected by 
Dr. B. Prashad from Jullandar, Punjab. 
Harding and Moore- describe the species after 
Kaburaki’s original doscripticn but mention 
Anodonta to be its host. So my specimen 
forms the second record of the species from 
India and the first from Bengal. 

Its parental care was found to be most re- 
markable. If it had laid eggs within the mus- 
sel they might have been carried away by the 
food currents constantly set in motion by the 
mussel, and so to secure these eggs from all 
possible danger the leech takes the eggs in a 
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shallow groove formed on ventral surface by 
slight infolding of the lateral margins of the 
body, at about one-third the distance from the 
oral end. It carries the brood wherever it 
goes. The size of the groove is not constant 
but varies every now and .then as the leech 
lengthens and shortens its body, but at no 
time does the groove disappear, and the em- 
bryos are lodged in this groove and at no other 
part of the body. Young ones even after 
hatching continue to cling to mother’s fold 
(Fig. 1). 



Fig. 1. — Glossiphonia rctiailata Kaburaki; ventral 
view — showing the young leeches in the groove. 

After examination of the leech under a hand 
lens I transferred it to a glass vial filled with 
tap water. At that time (December 16, 1945) 
I could not find any bodies sticking to the 
leech. After five days (December 21, 1945) 
when I was refilling the vial witli fresh water, 
my attention was drawn to the ventral aspect 
of the leech where several minute globular eggs 
were adhering together with mucous secreted 
by the leech. I teased the leech with a needle, 
it moved in the typical fashion without dis- 
placing the eggs. I examined one of the eggs 
under the microscope. It was ax an advanced 
stage of development which showed a slow 
circular motion. I gave a feed to the leech by 
pricking my finger and applying the leech to 
the cut surface. I carried on observation day 
to day changing the water of .the vial daily. 
After a lapse of 20 days (January 10, 1946) 
I found the eggs hatciied and the number of 
juvenile leeches noted were 37. These leeches 
when disturbed and forced to leave the parent 
swam back again to their mother’s fold. What 
the young, ones ate I cannot say. It is possible 
that freshly hatched ones can live without food 
for sometime until the proper host is seized 
upon. The mother whicli was once given a 
feed upon my blood was also deprived of food 
under captivity while kept in the vial of water, 
and yet remained alive. 

The brood on examination on the 10th 
January 1946, showed fairly long young ones 
(measuring 2-5 mm. in length on the average) 


and they were leaving the parent’s fold. I am 
now trying to infect fiesh mussels with these 
young ones. 

I should like to express my sincere thanks 
to Mr. Biswamoy Biswas for his kind help in. 
connection with this work. The accompanying 
diagram has been drawn by Mr. U. Parui, for 
which I am grateful to him. 

Zoological Laboratory, Sivatosh Mookerjee. 
University College of Science, 

35, Ballygunge Circular Road, 

Calcutta, 

January 12, 1946. 


1. Kaburaki, “Notes on .some leeches in the collec. 
tion of the Indian Museum,” A’tv. /nd. A/us., 1921, 22, 
700-01. 2. Harding and Moore, Fauna of Britis/i 

India' — Ilirudijiea^ 1927, p. 65. 


WHITE-FLOWERED PLANT OF URENA 
LOBATA LINN.— A NEW OBSERVATION 

Urena lohata Linn, is distiibuted ‘throughout 
the hotter parts of India’ and in the tropics of 
both hemispheres- in general. . Tn Bengal it is 
found as a weed of waste places and road- 
sides.’*^ During an excursion in April 1945, the 
writer came across a perfectly white-flowered 
plant similar in all other characters to Urena 
lohata L., growing wild among other plants 
beside a rivulet in. the Dacca city (E. Bengal). 

The flower colour of U. lohata L., has been 
described by Hooker- as pink, by Kirtikar and 
Basu^> and by Fyson^' as pink with darker 
centre. MerrilU in re-describing Rumphii’s^ 
Lappago amhoinica as U. lohata L., states that 
the flowers are deeply purple in colour. This 
would suggest that flower colour of U. Lohata L., 
may be either pink or purple. Reference to 
authorities of the Royal Botanic Gardens, Cal- 
cutta, has confirmed the identification of the 
plant with white flowers to be U. lohata L., 
and that a white-flowered type has not been, 
reported before. In view of these facts it is 
suggested that in future description of U. loha- 
ta L., the flower colour should be co]:rected to 
include “white or pink”, instead of pink only 
as at present. 

Department of Agriculture, 

Anderson House, 

Alipore, 

Calcutta, Muraui Prosad Gtjha. 

August 8, 1945. 


1. Rumphii,G. E., Herbarium Ambninense,ll5Q, vi, 59, 
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A Food Plan for India. With a Foreword by 
Professor A. V. Hill. (Oxford University 
Press. Issued under the auspices of the Royal 
Institute of International AtXairs), 1945. 
Pp. 62. Price Rs. 2. 

It is somewhat strange that the authors o^ 
tills well-thought-out and caretully document- 
ed book, so topical at the moment with a 
tlireatened famine on a gigantic scale, should 
pi'efer to remain anonymous. Nonetheless, the 
book represents a carefully prepared food plan 
for a concerted action, employing all the ^ re- 
sources of science and technology and the full- 
est co-operation of all men of good will, to 
meet the needs of a rapidly expanding popula- 
tion for more and better food. The plan is 
evolved by a private group of authorities, and 
derives directly from Prof. Hiirs compelling 
analysis of the situation. It is, in essence, a 
short-term one, covering only seven years, and 
as Prof. Hill has observed in the Foreword, the 


authors “have concentrated on working cut 
possible machinery by which a few^ simple, 
practical measures, known from experience to 
be capable of giving substantial results, could 
be put into effect on such a scale as to increase 
the overall food production in India by be- 
tween one-quarter and one-half in seven 
years”. It has been considered on a quantita- 
tive basis and the financial implications thore- 
ol: worked out tentatively. The plan “outlines 
concrete proposals by which the extra 14 mil- 
lion annual tons of food can be obtained, which 
with a 50 million increase in popiilatfon and 
with rising standards, will bo required by 19;)3 
This target, if achieved, will ensure sullicient 
margin of safety. The plan is practical in every 
sense and affords employment to a decent 
number of demobilised men. The authors arc 
certainly modest when they observe that thcji 
solution to problem is noil unique, but is one, 
they are convinced, will work. 

The authors of the plan lake into account 
tlic dangers implicit in the present population 
and food trends in India and the fact that the 
accelerating increase of India’s population 
would stultify all pUinning for a better way ol; 
life unless a supreme effort is economically 
‘directed to the basic nroblem of food produc- 
tion Many measures are needed to step up 
food production but the authors have concen- 
trated their attention on live important fac- 
tors (1) of fertilisers and manures, 

(2) ' improvement of water supplies and ero- 
Sion control. (3) use ci improved varieties of 
seed (4) control ol $cod-borno disease and Ol 
stored-grain pests, and (Q) malaria conuol- 
The present low crop yields in India come in 
for a good deal of attention, and measures arc 
suggested to overcome it, in the light of expe- 
rience gained in other countries. The irnprovc- 
ment in the quality of food levels m India and 
distribution of foodstuffs in an efficient man- 
ner are also dealt with ■ m a masterly way. 
The' role of fish in Indian dietaries and deve- 
lopment of fisheries are treated in the form of 
an^ Appendix. Kefererices to literature are 


done not in the conventional manner of mere 
citations but in a manner calculated to add 
greatly to the usefulness of the book. An Index 
is provided for. 

In short, the book is an authoritative and 
expert document and its publication now is 
extremely opportune as the spectre of famine 
is looming largo. Tliose interested in aug- 
menting India’s food resources— a dire need 
ill deed — will find the book extremely useful 
and practical. 

S. Ranganathan. 

Famine Rationing and Food Policy in Cochin 
By K. G. Sivaswami ; and Medical Surveys 
By Lt.-Col. T. S. Shastry and Dr. J. A. Bhat! 
(Servindia Kerala Relief Centre, Royapettah 
Madras), February 1946. Pp. x -1- 77 q- 35,' 
with 11 illustrations. Price Rs. 3. 

This book by the Servindia Kerala Relief 
Centre stands out in rcCreshlng contrast to its 
companion volumes dealing with Travancore, 
both in its get-up and in the presentation of 
the material. 

The State of Cochin normally imported in 
pre-war times about three -fifths of her rice 
requirements, mainly from Burma. Its stop- 
page presented a rcaJJy formidable problem, 
and the manner .in which Cochin tackled the 
famine is admirably s’lt forth in the book; 
both procurement and d.Lstributlon were direct- 
ly undertaken by the State and the results 
achieved were, in the author's opinion, far 
more cHicient than in many parts of South 
India confronted with more or less a similar 
situation. Besides selling grains at subsidised 
prices, the State underTook mid-day feeding of 
school children, running of restaurants for 
supply of meals at cost price, distribution of 
milk to children, etc. in spite of best of 
efTorts on the part of the authorities, the re- 
sources, till October 1944, were hardly enough 
to supply more than 3 or ' 6 ounces of rice 
])er adult per day. The Government were then 
faced with the grim realisation of the fact that 
this quantity could not fill the stomach unless 
supplemented by tapioca. Protein foods, such 
as fish, coconut and pulsi^s cculd not be had 
in suHicient quantities by the poorer classes to 
improve their ricc-cit?u.-tapioca diet. Ample 
evidence is presented of the devastating effects 
on the population of such an inadequate and 
ill-balanced diet. Deaths from severe malnutri- 
tion, dysentery and diarrhcea, anmmia, malaria, 
mdema, etc., showed a tremendous increase 
during this period of food shortage. 

The food policy of the State is discussed in 
relation to what is urgently needed to improve 
the situation. The author has made useful and 
practical suggestions for a short-term pro- 
gramme which is essentially intended to pre- 
vent further deterioration in the health of the 
more vulnerable groups, children and nursing 
and expectant mothers. Measures for a long- 
range policy are also outlined. Special' empha- 
sis is laid on hand-pounded rice -as being more 
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in harmony with rural 'economy than parboiled 
milled rice. 

The illustrations are v/ell reproduced and 
enable the reader to "ain a clear insight into 
the appalling famine conditions. Many useful 
and informative appendices are to be found, 
including a short note on tlie conditions of 
farm tenancy in the Cochin State. One only 
wishes that the page-numbering of the appen- 
dices was done in a dliferent manner ; one 
also wishes that the expression “calcium, ex- 
tracts” in p.v, is substituted by a less jarring 
one. These are only minor blemishes in an 
otherwise able document. 

S. Ranganatiiax. 

An Introduction to the Theory and Design o£ 
Electric Wave Filters. By F. Scowen, b.sc., 
A.inst.P., with a Foreword by A. J. Gill, 
M.I.E.E., Fellow i.R.E. (Chapman & Hall Ltd., 
London, W.C. 2), 1945. Pp. 164 f hgs. 
Price 15 sh. net. 

This excellent book i.s meant to help the 
engineer to design and construct filters by 
means of templates, nomographs and charts, 
avoiding long and laborious calculations. 

It consists of 19 sections, the first two of 
which relate to important mathematical and 
electrical subjects considered essential for filter 
design. Sections 3 to 16 relate to design of 
low-pass, high-pass, band-pass and band-stop 
filters of the ladder type actually used in 
communication systems. Section 14 dealing 
with the various calculations by means of 
templates developed by British P.O. Engineer- 
ing Department on the lines of Laurent and 
Rumpelt deserves special mention. The paral- 
lel connection of filters which is widely used 
in carrier telephone systems receives consider- 
able attention in Section 15. Section 16 has 
been devoted to the ^'‘xaniples of ladder type 
filter design and forms a vc'ry interesting read 
ing for an engineer who intends to design his 
own filter. 

The usefulness of Du' work has been 
considerably increased by the inclusion of 
Section 17 dealing with the lattice networks. 
The lattice type filter theory with application 
to crystal filters has been ^.reseftted. Section 
1,8 relates to certain practical considerations 
in the filter construction. 

The book is highly rectimmendcrl for use by 
the Indian Posts & Telegraphs Department, the 
All-India Radio and other communication ad- 
ministrations and concerns where tlie engineers 
have to design and construct a large number 
of filters for their systems. 

S. P. ClIAKU.WARTI. 


1. The Decimal and Colon Classifications. 

(A Summary and a Comparison.) Fore- 
word by S. R. Ilanganathan. (Poona : 
N. K. Publishing House), 1945. Pp. xvi 
d- 147. Rs. 2-4-0. 

2. Classification of Marathi Literature. By 

S. R. Ranganathan. (Poona: N. K. Pub- 
lishing House), 1945. Pp. 44. Rs. 

The two books, first two accessions to the 
K. Taraporevala Series in Library Science, ^ are 
devoted to one of the most important subjects 
of library classification. Any scheme of library 
classification is indissolubly bound up with the 
classification of knowledge, and as such should 
be not only alLembracing but par excellence 
flexible and elastic. On these premises the 


first book proceeds to describe and compare 
the Dewey, the generally accepted, and the 
Colon, the young and now growing, systems of 
classification. We cannot enter into the details 
of the controversy but can only refer to the 
soundness of the author’s arguments v/hich 
would hold an easy appeal .to anyone who had 
had difficulties with the Dewey scheme in classi- 
fying his book-store. The way in which the 
book is written makes it perhaps the most lucid 
exposition yet made of the Colon classification. 
To libraries and especially special libraries 
which may have adopted their own arbitrar^^ 
schemes of classification, it is an invitation to 
“Colonization”. 

The second booklet is by the father of the 
Colon classification. It shows the richness of* 
the Marathi literature with its 4,000 authors, 
the inadequacy of the Dewey to deal with it, 
and the resourcefulness of the Colon language 
in supplying Colon numbers 'co-extensive with 
each author, each work of his, and each type 
of work on him’. This is illustrated with 
selected examples. When we remember that 
the author is not one of the Marathi-speaking 
public, our admiration increases all the more 
for his probing scholaiship. The only un- 
easiness the reviewer occasionally felt was at 
the transcription of some of the Marathi 
phrases. On the whole, the small monograph 
embodies a study of the successful application 
of the C. C. to a special field in belles-lettres ^ 
and it is to be hoped that it will be the pre- 
cursor of further monographs devoted to spe- 
cial fields in arts and science.s. 

■ G. T. K. 


An Introduction to the Taxonomy and Nomen- 
clature o£ Fungi. By G. R. Bisley, m.a., 
ph.D. (Imperial Mycological Institute, Kew, 
Surrey), 1945. Pp. viii + 117. Price 5 sh. 
or $1.25. 

This slim volume is an attempt to educate 
and help the “Amateui*” to find an easy road 
in his identification of I’ungi. The author has 
chosen a non-professional mycologist and has 
tried to help and guide him to further the 
useful addition of valuable material on fungi. 

The book mainly falls into two broad 
groups. The first is “Taxonomy” and the 
second the “Nomenclature cf Fungi”. At the 
very beginning, a chapter is addressed to the 
“Amateur”, but very little information is made 
available except telling him to enlarge his 
views by attending lectures. 

In the succeeding chapters under the head- 
ings Equipment, Collecting, etc., the informa- 
tion though adequate could easily have 
made more useful by including typical life- 
histories of group representations at least 
The second portion of the book is entirely 
devoted to nomenclature whose inclusion as the 
author points out, is determined by the tact 
that “the International Rules of Botanical 
Nomenclature are not redlly available at 

^^The book is written with an eye although 
on the “Amateur” mycologist who does not 
get a salary for it. It is doubtful if with the 
rapid increase in the great number of technical 
workerrln the field, and the decreasing num- 
ber of such “Amateurs”, t!ie book will find in- 
creasing use. The book serves a useful but 
limited purpose. 
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SCIENCE NOTES AND NEWS 


Prof. P. C. Mahalanobis has been appointed 
a member of the Statistical Commission estab- 
lished by the Economic and Social Council of 
the United Nations Organisation. He will 
attend the first session of the Commission to 
be held at New York, beginning from April 29. 

Dr. V. K. R. V. Rao, one of the Advisers to 
the Indian Food Delegation, has been appoint- 
ed to a Special Committee of Economists by 
the United Nations Food and Agricultural 
Organisation. 

The Central Government, it is learnt, is 
arranging to start a Central Rice Research In- 
stitute. Mr. K. Ramiah, m.e.i:., formerly Gene- 
ticist-Botanist, Institute of Plant Industry, 
Indore, has been appointed Special Officer in 
this connection. 

The Syndicate' of the Andhra University has 
announced that on the recommendation of the 
Board of Examiners consisting of Prof. C. K. 
Ingold, F.R.S., Prof. G. B.B. H. Sutherland and 
Dr. F. G. Donnan, f.r.s., Mr. K. Venkateswarlu, 
M.sc., has been declared qualified for the 
Degree of Doctor of Science (D.Sc.) for his 
thesis entitled “Intensity and Related Frob- 
.lems in Raman Effect”. 

The Senate of the Benares Hindu University, 
at its meeting held on the 3ist March 1946, 
decided to confer the degree of D.Sc. in Botany 
(Algology) upon Mr. Rama Nagina Singh, M.sc., 
on the unanimous recommendation of the Board 
of Examiners, consisting of Professor F. E. 
Fritsch, d.sc., p.l.s., f.r.s., University Professor 
of Botany, University of London (Queen Mary 
College), and a member of the Council of the 
Royal Society, London, Professor W. H. Pear- 
sall, D.sc., F.R.S., University Professor of Botany, 
University of London (University College), 
and Professor Yajnavalkya Bharadwaja, m.sc., 
ph.D. (London), f.l.s:, f.n.i., University Profes- 
sor of Botany, Benares Hindu University. 
Mr. Singh submitted a thesis, entitled “Studies 
on Indian Algae”. 

Kanai Lai Mendal, Profes.sor of Chemistry, 
City College, Calcutta, has secured the 
D.Sc. degree of the Calcutta University for 
his researches in pure chemistry. Mr. Mandal 
is a first class M.Sc. and is known to the 
public for his popular scientific writings. 

An industrial plant and machmery (heavy) 
Panel has been set up by the Government of 
India with a view .to examining the possibili- 
ties of the manufacture in India of textile, 
sugar, paper, mining, cement, chemical and 
other machinery, To assist the Panel, the ser- 
vices of Messrs. Ford Bacon and Davis, a lead- 
ing American firm of engineers, have been 
obtained. 


The U.S. Government is planning to send a 
special agricultural mission to India similar to 
a group now operating in the Middle East. 
The mission will assist in mapping India's long- 
range programme for increasing its food sup- 
plies. 

The following students of the Imperial Agri- 
cultural Research Institute, New Delhi, have 
been awarded the Diploma of the Institute 
(Assoc. I.A.R.I.) after completion in Septem- 
ber 1945 of their two-year post-graduate course 
and the acceptance by the Institute Council 
of the thesis submitted by them : — 

Agricultural Botany and Plant Breeding : 
Prem Shankar Parsai, d.sc. (Agri.) (Nagpur); 
Malik Hukam Chand, r.vSc. (Agri.) (Punjab) ; 
Mohd. Jamil Khan, m.sc. (Aligarh) ; Agricul- 
tural Chemistry and Soil Science : B. R. N.’ 
Iyengar, B.sc. (Mysore), d.sc. (Agri.) (Poona); 
J. K. Jagtiani, b.sc. (Agri.) (Poona); Mycology 
a7id Plant Pathology: IVL S. Pavgi, m.sc. (Bena- 
res) ; G. C. Dacosta, b.sc. (Agri.); K. R. 
Chowdhury, b.sc. (Calcutta); Sugarcane Breed- 
ing: Ghulam Yazani, b.sc. (Ag.); Jagannath 
Hota, B.sc. (Ag.) (Nagpur). 

In our review of the worJc on Pyrethrum 
done in the Central Research Institute, Trivan- 
drum, appearing in the “Notes and News” sec- 
tion of the March issue of Current Science, 
the pyrethrin content of the flowers has been 
stated as 0*5 per cent., whereas it is really 
1*2 per cent. A more recent report from the 
Secretary, Council of Research, University of 
Travancore, says, “an even higher content of 
pyrethrins (1*3 to 1*4 per cent.) has been 
obtained.” 

ERRATA 

Vol. 14, No. 1, January 1946 : 

Page 10, column 2, para 1, lines 10-11 from 
top : delete the statement “but neither of them 
sulphur deficiency”. 

Page 10, column 2, para 3, line 2.1 from bot- 
tom : for “ammonium sulphate” read “ammo- 
nium phosphate”. 

The cost of printiiig the following articles 
appearing in this issue has been defrayed by 
a generous grant from the Rockefeller Founda- 
tion for the publication of results of scientific 
work made to us through the kindness of the 
National Institute of Sciences, India : — 

1. Vegetable Ghee (p. 94). 

2. Sunspots (p. 95). 

3. D.D.T. 666 and Insect Pests of Stored 

Grains (p. 98). 

4. A Museum of Evolution (p. 99). 

5. War and Indian Mineral Industry 

(p. 101). 

6. Shellac Adhesives and Cements (p. 102). 
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COMMONWEALTH SCIENTIFIC CONFERENCE, 1946 


T N the middle of next month, London will 
A have occasion to welcome representative 
scientists from every part of the British Com- 
monwealth; the Conference of Commonwealth 
Scientists, which has been arranged in close 
consultation of the Royal Society, is scheduled 
to commence its deliberations in the middle of 
June, and is expected to continue its sittings 
until the end of July. The official conference 
of the Commonwealth Government Delegates, 
proposed to be held in London, will be imme- 
diately preceded by the Royal Society Confer- 
ence. The two conferences are intended to be 
complementary; the Royal Society Conference 
will, in general, deal with the scientific sub- 
jects under discussion while the official con- 
ference will consider also problems pertaining 
to matters of an administrative and organisa- 
tional character. , . 

The war-time experience of inter-impenai 
and transcontinental scientific collaboration, 
which shortened the war and led to its victo- 
rious end, is now to be consolidated and fully 
mobilised in the work of rehabilitation and re- 
construction which faces every part of the 
globe ; in the achievement of this stupendous 
task, the aid of science will have to be invoked 
in a far greater measure. The aftermath of 
the war has been widespread and devastating; 
the world is threatened with spectre of famine 
and pestilence with all the ugly consequences 
of malnutrition, disease and death. Apart 
from taking certain palliative measures to 
alleviate the immediate suffering, a long-range 
plan of concerted action is essential for remov- 
ing all causes which lead to a frequent recru- 
descence of these misfortunes. In other words, 
the “ problems of crop production, nutrition 
and public health, industrial prosperity and 
national security, have to be considered and 
solved at the international level, if results of 
any value of permanence are to be secured in 
a reasonably short period. If all the nations 
could help to pool together .their scientific 
knowledge and technical experience the speed 
of reconstruction could be augmented; and the 


Commonwealth Scientific Conference which 
has been organised is a step which will pro- 
mote the cause of reconstruction. It is a matter 
of supreme satisfaction that a delegation of 
distinguished scientists from India is partici- 
pating in the Commonwealth Conference. 

The subjects which will come up for dis- 
cussion have a common interest to all the 
participating units of the Commonwealth. 
Soil erosion and conservation, the taming of 
rivers and irrigation, conservation and exploi- 
tation of forests and fisheries, nutrition and 
public health, improvements of plants and ani- 
mals, industrial utilisation of the mineral re- 
sources and natural products, harnessing the 
fuel and power resources — these are prob- 
lems of universal importance; they have been 
tackled more or less successfully by most of 
the countries depending upon the availability 
of scientific knowledge and technical profici- 
ency. A discussion of these problems and 
their attempted solutions by different groups 
of scientists at a common table, will not fail 
not only to reveal many points of common 
interest and but also lead to improved and 
co-operative methods of solving these problems 
in a manner which might ultimately prove 
more efficient and economical. 

The Conference will naturally devise the 
administrative machinery through which the 
necessary collaboration could be secured. The 
mutual establishment of liaison officers in all 
parts of the Commonwealth and also in some 
of the advanced countries will serve to set in 
motion this great experiment in collaboration. 
Exchange of technical information, movement 
of technical personnel from one part of the 
Commonwealth to another, training of techni- 
cal experts, are some of the outstanding prob- 
lems which will no doubt be discussed at the 
forthcoming Conference. 

The Conference constitutes an enterprising 
and commendable experiment in inter- Com- 
monwealth collaboration for solving problems 
of common interest, and if successful, the 
experiment will no doubt be extended on an 
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international scale. It contains the seed 
through which nations will realise the value 
of collaborative effort -in the common cause of 
establishing the four freedoms for which the 


second global war has been fought. Men of 
goodwill the world over will watch the pro- 
ceedings of the Conference with the keenest 
interest and wish it an unqualiffed success. 


FAZLI-OMAR RESEARCH INSTITUTE, QADIAN 


f^N the occasion of the Opening Ceremony of 
^ the Fazli-Omar Research Institute, Qadian, 
•on the 19th April 1946, Dr. Sir Shanti Swarup 
Bhatnagar, o.b.e., f.r.s., Director, Scientific and 
Industrial Research, Government of India, 
declared : — 

“When the Hon’ble Justice Sir Zafarullah 
Khan spoke to me in Delhi of the step 
which the Ahmadiyya community, under the 
inspiration of Hazrat Khalifatul Masih, had 
taken in providing funds for the Fazli-Omar 
Research Institute, I felt deeply touched. It 
appeared to me as a symbol of the acceptance 
of the method of science by a great religious 
leader. Sir Zafarullah humourously remarked 
that in choosing me for this honour, he had 
specially in mind the spiritual elevation of an 
old friend whom science had cut off completely 
from religion. I readily accepted the invitation 
as I did not wish to miss the opportunity of 
seeing this forward little town. I also very 
thoroughly appreciate the honour which this 
ceremony has offered me of coming into con- 
tact with Hazrat Khalifatul Masih. This is a 
privilege which I had cherished for a long time 
and its fulfilment to-day will never be forgot- 
ten by me. It will be a source of inspiration 
to me in my own arduous task of developing 
scientific and industrial research in India. 

In selecting Dr. Abdul Ahad as the ^ first 
Director of the Fazli-Omar Research Institute, 
your choice has fallen on one who combines in 
him the . zeal for scientific research with great 
devotion to religion. I am much impressed by 
his vast knowledge of contemporar}^ science. 
I am particularly happy that he has quoted 
in his speech the last words in a recent broad- 
cast of mine on the subject of the Scientists’ 
Utopia : “It looks certain that in the utopia 
of scientists' God and Science will be brought 
into a fertile union in which the idea of God 
instead of being diluted will be enriched.” 
This is my conviction and also the belief of a 
great many top-rank scientists of the world. 
The scientist to-day is not the hot-headed, 
blasphemous and conceited fellow^ which he 
used to be sometime ago. Physics has merg- 
ed into metaphysics. The pride of the scientist 
has been humbled to such an extent that he 
no. longer contends that science can explain 
even all that meets the eye. Amongst the 
prominent scientific workers of the w'orld one 
would hardly find one who may be considered 
as a complete athiest. Numerous proofs that 
both science and religion are devotee.s of truth 
and righteousness can be quoted. The fact. 
Sir, that you, the religious head of a powerful 
community, have decided to make the Fazli- 
Omar Research Institute, -a part of education 
of your programme of the religious develop- 
ment of your people, is nothing else but an 
indication of the direction in which the wind 
is blowing. Religious leaders no longer look 
upon science as antagonistic to their creeds. 


Such a unification of reli.gion and science and 
such contacts between religion and science as 
your Institute will establish, arc no doubt to 
be very much appreciated. Thv?. spirit of tole- 
rance and forbearance gets developed not by 
remaining aloof but b^^ intimate contacts and 
social mixing and I, there Core, wish this Insti- 
tute a long life of great usefulness. 

Religion has sought in all ages to unite peo- 
ple and to bring them in tune with the spiritual 
side of the Universe. It has been established, 
however, that the physical well-being of man 
is important for even the development of his 
soul and mind and it has, therefore, been the 
policy of religious leaders lately to see that 
their followers have a better and higher stand- 
ard of living. Nothing can raise the standard 
of living of people more than science and edu- 
cation and I have no doubt that the future 
and present generations o£ Qadian will remem- 
ber with gratitude the phfianthropists and 
workers associated with the founding of this 
Institute of which you have asked me to per- 
form the inaugural ceremony to-day. 

I hope the scope of this Institute will be 
broad enough and that will include in its 
activities all those branches of learning which 
may have a direct bearing on the economic 
well-being of the people 3f this town and inci- 
dentally of the whole country. Subjects such 
as nutrition can be tackled by you with great 
advantage and the nearness of such industrial 
centres as Sialkot and Amritsar will give you 
ample opportunities of attracting industrial re- 
search of local interest. I must, however, warn 
you that research institules' are very expens- 
ive hobbies and that unless sufficient funds are 
at your disposal, your activities are likely to 
suffer. I hope that your community and the 
local and Central Governments and the Indus- > 
try will come to your aid. To bring into being 
such an institution and then not to provide 
sufficient funds is like the underfeeding of a 
sturdy baby or the treatment of a patient 
suffering from malaria with insufficient quinine. 

Your Institute is perhaps the second of its 
kind in India. I think the first one, if I am 
not mistaken, is the Technical Institute at 
Dyal Bagh in Agra which owes its origin to 
the far-sightedness of the late Sir Anand 
Swarup, one of the leaders of the Radha Swami 
Movement. That Institute has done yeoman 
service to the cause of technical education and 
industrial development in India. I do hope 
and pray that your efforts may result even in 
greater achievement. 

There are two things which I particularly 
v/ish to emphasise on this occasion. Firstly, 
that no applied research call flourish if isolated 
from pure research. The huge physical body 
of applied research is kept alive and fit by a 
constant supply of new blood in the shape of 
fundamental research of a pure character. Let 
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not the enthusiasm of those inter^'sted in im- 
mediate results of a piircdy utilitarian charaett'r*' 
carry you away from tiie path of your rij^iflit 
duty to science. India needs both pure and 
applied research and you should never dt'viaie 
from this happy combination. Applied re- 
search may be compared to tlio social law of 
buildin^jj mosques and lemph's, but what use 
is a mosque unless tile individuals and masses 
arc imbued with the true spirit of prayer ? 
Pure research supplies the ur?4e for new deve- 
lopments and new fields of applications and 
it should not be allowed to be no^Jected, even 
though we might insist upon greater expendi- 
tures being allotted to applied work. 

The second thing which ^ consider iK'cessary 
is the proper education of the scientist. In 
America the emphasis on luimauities had de- 
creased to such an extent that the much 
dreaded monster-scientist was beginning to be 
envisaged. Fortunately, tli.e Americans real- 
ised that the labour-saving devices of science 
will soon give so much leisure to man that his 
brain will become a dovil’s workshop and, 


llioreforc, they have liegun io lay grcaatc^r 
emphasis on tlie compulsory introduction ot 
cc'urses of studies in humanity in the sclentnus 
and engineers’ curricula. Ydu are in a fortu- 
nate position because you will always bt' ni 
surroundings largely dominated by religiou.s 
and cultural atmospheres. This will prevent 
you from developing the purely utilitarian tyP^' 
tif mind which the applied science may ieiui 
to make you. But it may be that y{)ur success 
in applied science may creat.^ so much wa'allh 
that it may blind you to the study of humani- 
ties. This you will have to hike special st<‘ps 
to prevent. 

I have no doubt that the kindly and humane' 
spirit of Ha/.rat Khali fatul Masih will long 
guide you and that this Instiliite will grow into 
a mighty organisation for ihY good of huinau- 
ily. With these few weirds I have gn'at 
pleasure in declaring the Fazli-Omar Ueseareh 
restitute open. I wish it Gr)d-spced. May it 
result in the happy blen<ling of science and 
religion and thus conlribute to the forct's wliicli 
are tending to unite us ail into One; World.” 


BIAS IN THE USE OF SMALL-SIZE PLOTS IN SAMPLE SURVEYS 

FOR YIELD 

By P. V. SUKHATME, eh.D., n.sc. (Bond.) 


(Statistical Adviser, IniperUil Council of 

O AMPLE surveys for yi(dd of cotton, wheat 
^ and paddy, conducted in recent years by 
the Indian Central Cotton Committee and the 
Imperial Council of Agrtcultuial Hescarch in 
the various provinces in India huyc been 
carried out on plots of large size, varying from 
onc-tenth to one hundred and sixtieth of an 
acre. The plots arc marked with the help of 
pegs and chains and the produce is harvested 
with the help of labour specially employed for 
the purpose. In contrast the plot size used by 
Hubback in experiments on paddy in Bihar 
(1923-25), by MahalanobLs in experiments on 
wheat and gram in Bihar (1943-44) and by 
workers in England and U.S.A, is very small, 
of the order of of an acre.'»*‘. ^ The 

plots are marked with Die lu'lp of a rigid or 
a semi-rigid sampling frame and Du' produce 
is gathered by tlu' exi>erimenler himself with- 
out the help Of paid labour. In view of this 
great difTerence in the nu'Uiods, an invt'stiga- 
tion was carried out in tlu' distrii't of Moracla- 
bad (U.P.), area 2,233 sq. mih's, for compar- 
ing diflerent-.si/.e plots. 

2. Moradabad is divided Into six D'h.sils of 
which all, except one, have an apprc'ciabh* area 
under both irrigated and unirngated wheat. 
The plan of sampling eonsistc'd in selecting 
eight random villages from each ti'hsiU four 
for experiments on irrigated wluxit and lour 
for experiments on unu'rigated wheat, exct'pt 
in one tehsil. where all the eight villagi^s were- 
selected for experiments on unirngated wheat. 
Sampling was done s<'parately for Irrigated 
and unirrigated wheat. In each selected vil- 
lage two wheat-growing lickls were^ selected 
at random and in each selected Held eight plots 
were marked at random: (a) two equilateral 
triangular plots of side 33 feet, subdivided into 
three strips by means of two lines drawn 
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parallel to the base at distances of BVr feet and 
1 (B /2 feet from the vertex along tlie sides, 
(b) three circular plots of radius 2 feet eacli 
and (c) three circular plots of radius 3 Ccct 
(‘ach. Tlie two triangular plots of side 33 fi'et 

were mark(*d with the lielp of chains and 

pegs. Tlie circular ])lots wc'rt‘ marked witli 
tile ludp of a specially diwi.s(‘d apiiaratus 
consisting of a peg, a rotating steel tape' and 
a plumb-line. 3d\e inve.stigation was carritnl 
out by the. stall of the Oopai'trnent of Bevr'uue 
posted in the district, who (>rdinarily arc' re- 
(liiired to carry out these expci-lnu'nts in the 
P»-ovin(‘(' under the ^\xisting oHlcial ordcu's. 
The ('ntire work was carj’iixl out under tlu' 
close' supervision of the ti'clmical stall of tlie 

Statistic'al Sc'ction of the (Council. 

3. Out of a total of 7(iH plots proposed to 

h(' harvc'stc'd under the echenu', 742 wc'r*' har- 
vested. I’lu' rc'sults an' shown in Du' slatc'UH'ni 
attachc'd separately for irrigat'd and unirrlgnt- 
c'd wlu'at. It will be sch'u that small-si/, e plots 
give' l)ia.sed estimates, hut the magnitude of 
bias diminislu's with i'len'asi' in the size of 
l)lot. Tlu' rc'sults are consistt'nt both for irri- 
gated and un irrigated wlu'at. ’Phey ^lu)w tlmt 
small plots undt'r 30 square fi'et rc'sult in seri- 
ous ovc'r-c'stimation of yield, but c'ven ’ plots of 
118 sciuaro feet arc* not frei* from bia.s. Tin* 
dilTer<*ncc's in the yic'ld estimates of plots other 
Ilian those of a}iproximaU*ly the* sanu* size* 
arc* found to be statistically slgnilicnmt. The 
results are found to be similar in all the six 
tehsils in which expcTirneiits were carric'd out. 

4. Yates has previously rc'ported the* c'xist- 
ence of bias from the use* of .small-size plots.'^ 
He comparc's the results of ('xpi'riments with a 
circular lioop of 10 square feet in aresa with 
tho.se of sample plots c/f otK'-lvv/entu'lh of an 
acre in size and the Held as a wliole, and llnd8 
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TAB]t*S I 

Average yield in pounds per acre with percentage over-^ estimation for plots of different sizes 


Shape of plot 

Size of plot 
in sq. ft. 

Irrigated w^heat 

' 

Unirrigated wlieat 

No. of 
plots 

Average yield in 
pounds per acre 

Percentage 
over- estima- 
tion 

No. of 
plots 

Average yield in 
pounds per acae 

Perc< ntag(; 
over-(iSLima 
tion 

F.quilateral t dangle, 




1 




Side 33' 

471-55 

78 

831 - 1 


107 

539-0 


Side 161/2' 

117-89 

78 

870-6 

4-8 

107 

598-2 

11 -0 

Sides;/' 

29-47 

78 

961-9 

15*7 

107 

664-9 

23-4 

Circle, 








Radius 3' 

28-29 

117 

954-5 

14-9 

163 

618-8 

14-8 

Radius 2' 

12-67 

117 

1183-3 

42-4 

101 

767-7 

40-1 


a very considerable bias in the use of circular 
hoops. The bulk, of the bias, according to him, 
is due to the tendency to cast the hoop on 
the good parts of the crop. 

5. In this investigation, the bias seems to 
be due to the tendency on the part of workers 
to include border plants inside the plot. The 
contribution of the border plants to the har- 
vested produce is appreciable wlien the plot 
size is small, and is the main cause of the 
observed bias. The decision to include (or 
exclude) the border plants inside the sample 
area is particularly ditficult in the case of 
cereals where the plants consist of several 
tillers, and necessarily depends on the tendency 
of the workers. With increase in the size of 
the plot, the contribution of the border iDlants 
decrease to have any appreciable influence on 
the estimates of yield, 

6. An appropriate test of bias would have 
been to compare the results of different sizes 
of plots with those obtained from harvesting 
the whole field. It was not, however, found 
feasible to harvest the whole field in this in- 
vestigation. A separate investigation was, 
therefore, conducted in Madras for comparing 
the results of large plot size (one -twentieth of 
an acre) with' those derived from harvesting 
the whole field. The average estimated yields 
from the plot and from the field as a whole 
came to 1,477 and 1,447 lbs., re.spectively as 
against the standard error of 15-1 lbs. of the 
difference between the two and show that 
large plots are free from border bias. 

7. The results of the investigation show that 
in the unevenly sown crops in India and possi- 
bly also in U.S.A. and England, the use of 
small-size plots such as are marked by rigid 
or semi-rigid sampling frames and whose pro- 
duce can be collected by the experimenter 


himself without the use of paid labour, particu- 
larly in the hands of the departmental stafi 
who usually conduct these experiments, can- 
not be relied upon to furnish correct results. 
They provide a clear evidence against ’ the 
adoption of small size plots under the present 
Indian conditions, particularly those in the 
temporarily settled parts of India, owing to 
the very serious risk of bias involved in their 
use. The considerations of practical conveni- 
ence and economy advanced in their favour 
must be considered as all secondary before the 
question of bias. Even assuming that the 
difficulty of bias can be got over by evolving 
precise scientific tools, the results indicate that 
the use of small-size plots involves a very 
considerable increase in sampling in order that 
the yield may be estimated with precision on 
par with that attained through the use of tli(‘ 
existing large-size plot and is unlikely to be 
economical under Indian condition.^\ until at 
any rate such time as facilities for transportar- 
tion and travel from one village to another 
change to what they are in England and U.vS.A. 
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Agri. Res, hn. Pitsa, Bull. 160. 4. Maludanolns, P. (’. 
Sankhya. 7. 1 , 29-106. 5. Cochran, W. C., Jour. 

Amer.Stat. Assoen., 34 , Pp. 492-510. 6, King, A. J., 

McCarty, D. K., and Mepoak, M. U. .V. Pept. At^r. 
Bull. 824. 7. Yates, F. Ann. Bug. 6 . 2 , 202-13. 

— The cost of printing this article has hfcn met 
from a generous grant-in-aid from the <Impeiial Coumnl 
of Agricultural Research, New Delhi, 


MILK MARKETING IN INDIA 


S UPPLY of inexpensive and adequate quanti- 
ties of liquid milk is the primary duty of 
*•' nation’s dairy industry. That in the existing 


conditions both these requirements are not 
fulfilled is a painful fact. This subject has 

been receiving wide publicity during the last _ 

ten years but as judged from the standpoint of Mr. R. A. Pepperall of xhe Milk Marketing 
the needy consumer the position has deterio- 
rated. 


This matter has also received the attention 
of the Government from time to time and it is 
earnestly to be hoped that something tangible 
will result from this planning, in the very near 
future. The latest survey about the Dairy In- 
dui^ry of India has been carried out by 
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Board, England.-'' Mi*. Pc'ppi'i’all has iavi'sii- 
^fated alresh tlie probli'in of inarkc'lin^’ fluid 
milk ; as stated in the inlroduetion, he lias 
tried to avoid contact with previous survc'ys 
and data so as not to preiudici.' his conclusions. 

Tlie iollowin^^ are some* of the' main points 
^atliered by Mr. Pepperall during liis suvey. 
Allt)win^jr for the dit'rertauv in population, 
India maintains about (d/^ht times as many 
milcli cattle as are required for the milk sup- 
ply of England and Wales. Dairy indu.stry 
lacks any organisation tdi- whic'h tlu' authori- 
tie's and the public should share equal blame. 
India must learn to manage bt'llt'r lu'r stock of 
iridigenous cattle. Oov'«.M*nmenl; breeding and 
dairy farms should make available to the 
people at largo, bulls with reliaL)le records and 
not dispose them of in a half-haxard manner. 
For better breeding ariilicial inscmiination 
should be organised on a wider scale. 

The possibilities of using c(‘rt,ain mai*in(‘ 
plants and dried lis.h to tnileh cattle may 
repay investigation. Cullivaiion of b('i*s(‘ein 
should 1)0 oneouragerl. Oil u'eds and cakes pro- 
duct'd in tliis country sliauld be const-i*ved and 
usc'd for feeding to eatih' and increasing the 
fertility of the soil I'ather tlian sold for export. 
'Tlu' problem of disp^)sing olf a large surplus of 
our half-starvt'd stock \\'hi(‘h cannot l)e sup- 
})ort.:d should b(' squar«*ly faced. Milch animals 
should bc' mated ir\ j)i*oi)i‘r season rallK'r than 
carry on till the an\in:\l l)ecomes dry when 
ils maintenance becomes inc:*i'asimdy unecono- 
mical. Weaning of young' stock is possil)l(i and 
should encouragt'd. 

Rai)id siirvt‘ys ar(‘ ntg'es.sary to as.s('ss the 
cost of pimduction of milk in dilVca-tait parts of 
th(* country. To ensure' a sU’acly supply of 
milk tlu' produc(‘r must l)e guarantee'd a salis- 
facto)*y price. Meas'ures should also /)e found 
tor granting loans for purclia.iing fc'cgl.s, etc., 
thus saving him from the ruinous money- 
lender. 

The hygienic quality (jf niilk is very poor 
and tlie authorities coj’cerufsi ‘diould pay 
greater attention to I, his qiu*stion. 'This will 
include adc'ciuate' supc‘'vision aud (‘ducaiion 
right from tix' carc' of an: mills to tlu' final 
dis|)osal of Iluid milk l,o llc' consumc'rs. 

All elforts should ht' made' to abolish tlu‘ pre- 
st'ut .sysh'in of maintaining catiU* stalls in our 
(‘hic's. For (‘usuring, a sulliciesil. .supply of milk 
to urban arcsis, regions of su|>ply which arc 
distant from towns and cities; and whie-h have' 
water and grazing facilitio.-; should he clrve'le)p- 
ed. Special rail sen’vico, for tlu' frautipeirl. of 
milk is an absolute neci'irsjjy. Premi.ses where 
milk is pr()duc('d and prore'ssc'd sliould be: 
strictly supcrvi.scd so a.*-* to avoid .some* eif the* 
pre'sent undesirable features, d’hat tlu'se* things 
are' possible under IrKiiau e’f)nilit inns i.s amply 
demonstrated by the* sv.si.em of milk pnfduclion 
and procc'ssing followe'd at the' various militai'y 
dairy farms. 

To ehea})e'n the' })res'.'nt ceisl of milk, u.se' of 
standardised milk (4*0 pe'i* cc'ut fat) has Ijt'C'i) 
suggested. This will mak(' the same' cpiantity 
of milk go much further and also give extra 


* “ 'fhe Dairy ruilu.slry of India,’ — Report on and 
inve.stigaliou with re*(‘omm<‘ndutie)n, ]01/», puldi.shcd 
by the DcparlnKnU of lulucation, Ilfidtliand lainds, 
(now Dept, of Agriculture*), (lovt. < 1 ! India, New Delhi.” 


fat which can be utili.sc'd for butte'r e)i’ ghee 
manufacture'. 

Mr. Pept)erall riglilly sug'gt'sts tluit tlu' dairy 
indu.stry should not look up (o tlv* Cb)V('rmuent 
to de) ('ve'rytlung but ('ultivaie <m ineleptaidont 
outlook and beceime seir-supi)orting. 'Po .re*- 
eirganisc^ the eiairy industry, crc'ation of Alilk 
Coinmissions luis be'on sugge'sted, which she)ulcl 
Ix' inde*pe'nde*nt of direcd, Geive'rnmc'nt (’ontrol. 
'^I’lie duties of such a Gommi.ssion will be* lo 
siimiilate* milk i)r()duction and improve Ihe 
quality of milk ; organi.S'* co-operative soeii*- 
ties ; provide loans to farmers, encourage sys- 
tematic bree'ding ; arrarige* fe>r the rt'moval <»f 
animals from city art'as and devc'lo}) lU'W pro- 
mising areas ; invesligaic' into tlie cost, eif milk 
pi’odue*tion and distribution ; supi-rvi.se' the* 
disposal of surplus milk ; prepare* and sc'll 
standardised milk ; Issue tlie reeiuisiit* lieence‘.s 
to produce'rs, distributors and manufacture'rs ; 
disi)ose oil’ unthrifty animahs : re'organist* 

the supply and disb'ibution o.* milk: in e*iiit*s ; 
and in short, control all the* activil.ie'.*; pt'rtain- 
ing to tlu* dairy industry with tin* mutual con- 
sent and e'o-e>peration of all the* intere'Stexi 
parties. 

The above re'e'ommoKlatiou.i arc not now to 
our readers and the be:d; .suggest.ion tlml vvu' 
can now eiirer is for early action. In the bt'gi li- 
ning the* Clovci’nme'ut vdll Iiavi* to take sonic* 
initiative but laU'i* on these activltic's may be 
I( ft (‘iitirc'ly in the* hands 0 / milk commi.s.sions 
of the type suggesU'd. 'The probhrm is so big 
tliat we do not. c'Xpc'ct that <*vcrything will lit 
in witli the papc'i* p!m*.> but without sucdi 
failures no progrc'ss will c'VC'r be* mack* In 
the* beginning wo must conc'c'utratc' our c'ne'rp.y 
and r('.s()urc(\s on the nrodiieiion and distrilni- 
t/on of licjuid milk. bnk'ss pli'Uty of eh(‘ai> 
and clc'an milk c'an bc' ai-isurerl for our growing’ 
population it may not lx* (U'sirabh* to build 
factories for tlu* manuracturc' (»f We*sU‘ni type's 
of milk produc'ts like' (b*i(‘d and e'vaporat.e'd 
milks. Mdll our rKiuid-milk market is org'nn- 
ist'd on a lirmc'i* basis tlu'st' produc'ts t*un 
(‘asily !)(' imported fi'can arc'a:-: wlu'rc* tlic'y are 
('(‘onomically prodiicc'cl. Any rc'organisalion of 
dairy indu.slry firings in the cpu'slinn of trans- 
port. 80 far, this has hec'ii and .still rc'niains 
tla' boUh'-nc'C’k. With all the railways uncU'i* 
Clovc'i'nmc'iit c'ontrol there should Ix' no difD- 
culty in extc'ndiug all tlc' fac'ilitic'S iH'c|uired 
by tl\e' dairy industry. Along with our rail- 
roads, a projK'i* milk isiipply j.hould lx* account- 
(‘(1 as tlu' lifc'-liiu' of the nalion. 

In tiu' modern world no prcxiU'tn can lx* 
s(*lv(*d withoiil rc'sc'arcii. ^ Tlie prime' import- 
ance* for oiir dairy indiisi.ry is to solve* the 
licpiicl-tuilk j)rol.)l(*m of tin* nation and for tlu* 
time* hc'ing at Ic'ast all our i*t'S('areh activilic'S 
should primarily Ix' dirt'rh'd to tins t'nd. ^rins 
work will include* gatlx'rin*' accurate* know- 
It'dgt' about tlu' compo.siliori of milk, nu'tlurds 
for as.sc'.ssing the ciuality of milk, itu'reasinr. 
the life of milk and dr'velop.ing lU'W nx'tlujds 
foj* storage and transport winch are* bc'sl- 
suited to tlu* edimatic conditions of Ibis 
country. 

'Plu! cost of luiuting this iirticlc has been met 
from a generous grant-in- aid from tlu; lm])t;rial Council 
of Agricultiral Rcscarcli, N<;w Dcllil. 
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ULTRAVIOLET BANDS OF ZINC 
IODIDE 

Analysing the emission bands of HgP into two 
systems, HowelB has shown them to be due to 
— 22 transition between Hg atom-like levels, 
the doublet separation being related to -P 
width of the Hg atom. This yiew was con- 
firmed by one of the authors- from the band 
systerris of HgCl and Hgl. 

Howell also indicated that a probable simi- 
larity in electronic transition should be found 
in the band spectra of the halides of zinc. 
But only among ZnF*^ and ZnCl^ bands \Vas 
a doublet separation of 370 cm. and 

383-5 cm.-i respectively detected with certain- 
ty, approximately equal to the corresponding 
atomic coupling constant 386 cm." i-' 

In the light of this, the authors have investi- 
gated the Znl bands. Two. systems are found 
in the appropriate rsgion. One of. these was 
established previously by Wieland.^* The 
second is newly found consisting of 10 bands 


(Wieland has mentioned three of these). 3’hey 
are seen as diffuse pairs between ^ 3280 and 
X 3170, and could be arranged into two v' pro- 
gressions with v" = 0 and I. The (0,0) band 
is suggested at 30490 5, the interval between 
which and .the (0,0) band (/' 30129-5) of the 
first system being 370 cm. ’ Jt agrees closely 
with the predicted value for the zinc halides. 
A full discussion will bf' published shortly. 

p Tiruvenganna Rao. 
K. R. Rao. 

Andhra University, 

Guntur, 

March 15, 1946. 
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IDENTIFICATION OF TIMBER WOODS 
BY THE METHOD OF LIGHT- 
SCATTERING 

In a prt'vious iiotr in this Journal,^ the authors 
havo ix'portc'ci the '•osulis oC dopolarisalicni 
nioasuronu’nts of I, ho transvorsc'ly-scaltcivcl 
h^ht in aciuooiis limbor woovl oxlraels. It was 
shown liu'roin that, under identieal conditions 
of (‘xtraction, the factors of cU'polarisation of 
the scattc‘rt‘d li^id. were unicpic' for each 
extract. The reprodneibllity of the reported 
results is, however, ‘jovecin'd by tla^ various 
e«)nditions of (‘xperinn;nt, ri.:., the weif^ht of 
the sljavings of the litviber \v()od, tlie volunrK' 
of tlie water used and the prriod and manner 
of suj)ply of heat for prciiann/^ tlie ('xtracls. 
These factors cease to he si^^nilicant only when 
the extracts are satui*ait'd. 'I’lu’ authors have, 
therefore, carried out cU'P'ilarisat ion mt'asure- 
nients in r.aturatt'd timber' wood (‘xtracts witli 
a f('w oi'^anic liciuids. 

The liinl)er woods used in the ])res»,'nt work 
ari' : (1) Pivk cv.i'ar ( .dcr<.)carpas fraxvni- 

foil us: (2) Whit(' cedar (dii'crassia lahularis); 
‘cm Jack wood {Ariura-'ims iu/egriJoHa) ; 

(4) 'Pt'ak wood (Tcci{)ini (ircvudis) ; and 

(5) Rose wood (Dulhurgin latifoila). Fine 
shavings of tiu'se specinuais were obtain(‘d by 
planing and weia^ thoroughly dried by keep- 
ing thcan in a di'siccator for two (Uiys. The 
(‘xtracts weri‘ jirc'pared from t!i(' dried shav- 
ings with Uu‘ help of the Soxhlet apparatus. 
A ix'i’iod of 4-d hours of continuous ('xtraclion 
was found to bt‘ <iuit,e ade'p'^he lor the r(\suU- 
ing solutions to becoax' ctuni'lelely saturated. 
'Die proccxlure adoptc'd for rendering tlie ex- 
tracts niote-frei^ and the (oxperiinental arrange- 
ments for deternuning the din^olari.sation fac- 
tors /)//, pr/ and/V/- wer<; ^'xactly the .same as 
described in th ‘ previous note. 

Tlie results obtain'd with the oilier extracts 
of tlu' above specim ms are reproduced in 
Table I. The' tracks if Uie scattered light m 
all tlu'se extracts were easily comparable, th(' 
intluenci' of tluorc'scimci* being negligible'. In 
no case was />// found to d 'pan from unity.-* 
'iho'1,1', : 

1 1 1 


Dnk red. ir 

vrjy sligluly 
yellowish 

1 

()-2 

ll-I 

1 1 -7 

Whitr rrdai 

{ ()1 oud css 

33-7 

52-0 

50-1 

jack wtind 

si ii;hdy 
y ri lowish 

2S-4 

.KM 

.j l -3 

'Peak \v<)i»d 

sliglitlv 

yrllowish 

30-7 

-10-3 

47-0 

Hose wood 

red 

55-8 

72-0 

72-1 

. 

- 





It is at once set*ri from 'fable I that tlie 
values of pu and pr> nre unifiue.for each spc'ci- 
men, the only experimental condition for their 
reproducibility being that the extracts sliould 


bo saturated. These' valiK's can, tlu'i*efor(‘, Ih' 
relied upon for the vientiticatioti of the n'Spect- 
ive timber woods. The unitary value of p/i 
denotes that the extraeh'd maU'rial, in all 
these ca.sc's, is so dispersed in tlu‘ tdlu'r that 
tlu' si/.e of the seattei*ing cc'ntre is small re-ki 
tive to the wave-lc'rigtli of the light usc'd. This 
is very mueli unlike what wa.s found in the 
ease of thi' aqueous t'xtracts. The optical ani- 
sotropy of tlu' .sealtc'ri ng eleviK'nts i.s lowt'sl in 
the almost colourless pink cedar I'xtraet and 
maximum, in the rcd-colour(.'d rose wood 
extract. 

M(‘iails will b(' puolished eJsc'wiiere. 

The authors’ thanks are due to Prof. P. 
Pdiaskara Pannikar, Head of tlu’ (liemisli’y 
.Dc'iiartmeiit, and Prof. R. N. Selvam, lU'ad of 
tlu' Physics Oe})artni.m1;, Paeheiyapiia’s C.’ol- 
h'gts Madras, for their lu'lpful interest during 
tlu' progress of iliis invesli.galion. 

Meteorological Olhee, 

St. Thomas Mount P.O., 

Madras, j). VKXKA'i’uswxifA Kao. 

and 

Physics Di'partnicnt, 

Paehaiyappa’s Colle^fe, 

Madras, V. P. Narayanan NAMurYAU. 

April 15, 194(). 
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/V<v. ///fZ. ./ri/r/. .SV/., llMf), A, 1, t)l5-‘27. J. V(MiUal<!.s 
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EMISSION BANDS OF BROMINE 

l.ow^ pre.ssiuv lironiiiu' vapour obtainc'd by 
lu'ating euprie bromide and kc'pt in ilowhig. 
eondilion, was c'xeiti'd by low powtn* high fre- 
(jiK'm-y oscillations of about 700 IC(‘/.sce. 'Dh' 
spe(*trum of tlu' discliarg'' was iiholographed 
on K,, K„ and nu'diimi ciuarlz llilger spi'ctro- 
graphs using supt'rpanc:lii-(^pn ss PI 200 and pro- 
ee.ss ri'gular B 20 Kodak plates. T\w speetruni 
t'xhiliits a si'ries of lll-dcdini‘d dilTuse hands 
which extends from about 4200 to 2200 A anti 
can b(' eonvi'iiiently di'^crihc'd in two .si'ls. 'I’he' 
lirst set starts with wi'uk bands and c'nds in 
two groups of fairly inti'use bands tlu' maxima 
of which are at :J549'4. and ih'l.'OPO A respc'clive 
ly. The .second set starts with two intense 
gi’oups of liands maxima of which art' at 2000 “I 
and 27.53-0 A rcspt'cii v/i'ly, and ends in a nuni» 
iH'i- of groups of bands which diminish m 
inh'iisity towards the shorter wave-Itaigllis. 

As in the emission spectrum of iodint', 
tlu'sc' bands in bromine aiiinar as a .si'rie.s of 
dilTu.st' and more or U'ss broatl haiuls which 
art', therefore, bt' r-'fi'i-rtsl to as llucliiatitin 
hands. The averagt' width of haiuls in tlu' (irst 
set is of the ordc'r of 2:I0 cm.b Ihrt't' of tluan 
at 4224-5, 3540-1, 333()-dA, being howt'vt'r mii(*h 
broader. The bands in the st'cond .set art* miieh 
lt\ss broad, the average widtli being t>f Hit' 
order of 130 cm. the sl'rongt'i- hands again 
showing a slightly greater brt'adth. 'Du' data 
are givt'n in Table J. 

The bands are thus apparently .«-dmilar to 
those of iodine, but are, however, bodily dis- 
placed towards the sluirter w^ave-lcngths. Au- 
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Group 

Int. 

A in air, A. 

i> Vac. 

Group 

Int. 

X in air, A. 


4 

1 

4224*5 

23605 1 



3540-4 


1 

4090*4 

24441 


10 


1 

4021*5 

24859 

TI 

4 

3420-2 


3 

3932*5 

25422 I 


0 

3306-8 

I 

2 

3849*7 

25969 f 


JO 

3336- () 


? 

3809- ‘2 

2G245 

III 

1 

3208-6 


2 

3729 • 7 

26733 


1 

3229-2 


4 

3597-8 

27787 





Second set of hands 

Group 

Int. 

X In air, A. 

V Vac. 

Group 

Int. 

X in air, A. 


- 

1 

2980-9 

33537 


G 

2526-9 


1 

2952-0 

33865 


6 

2.510 -.0 


8 

2923-8 

34192 

V 

0 

2404-2 

I 

10 

2900-4 

34468 


7 

2478-8 


8 

2872-5 

.34803 


4 

2464-8 


4 

2844-2 

35149 


3 

2452 -C 


5 

2814-3 

.35522 


2 

2444-4 


7 

2780-6 

35953 

VI 

2 

2432-3 


8 

2753-6 

30305 

4 

242M 


7 

2732-4 

36587 


} 

24:06-8 


7 

2709 -S 

30802 





5 

2688-7 

37182 


? 

2388-0 






2 

2375-0 


4 • 

2654-8 

87656 


3 

2360-8 

III 

6 

2638-9 

37883 

vn 

2 

2349-4 

0*2 

2623-1 

38111 

1 

2337-9 


r 

2608-9 

38319 


2 

2326-3 






2 

2313-0 


5 

2580-6 

28739 


1 

2304-5 

iV 

5*2 

2564-7 

38979 





2 ■ 

2549-3 

39215 


> 

2288 -0 






> 

226M 





VIII 


2234-9 






? 

2212-8 







219G-G 


i' Vac. 


28100 

2022O 

2<)9(i2 

20085 

20802 


)/ Vac. 


295C2 
298 M- 
40081 
40220 
40559 
40701 

40807 

41101 

41291 

41520 

418(>2 

42092 

42240 
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42280 

42002 

44212 

44731 
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other striking difference between these and the 
iodine bands is that while the latter, particular- 
ly those towards shorter wave-lengths, occur in 
clearly marked and definite groups somewhat 
like sequences, the bromine bands are much 
less pronounced and more diffuse. Probably 
this tendency is developed still more in chlo- 
rine where only continuous bands are recorded. 

I am grateful to Dr. R. K. Asundi for his 
valuable guidance and to Prof. S, P. Prasad 
and Prof. D. K. Bhattacliarya, Science College, 
Patna, for permission to use and E,» quartz 
spectrographs. 

P. Venkateswarlu. 

Benares Hindu University, 

Physics Department, 

March 19, 1946. 


1. Asundi and Venkateswarlu, Nature^ 1945, 156, 
4.52. Curtis and Evans, Pfoc. Royal Soc., 1933, 141 A, 
603. 2. Singh and Adiga, and 1944-45, 

10, 95. 


CONSERVATION OF THE MINERAL 
WEALTH OF INDIA 

This is an age of minerals, but they arc vanish- 
ing assets. Their efficient use is, therefore, a 
matter of -vital national concern and greatest 
attempts are, therefore, being made in every 
country to affect as much conservation as pos- 
sible by eliminating all possible wastage to 
prolong the life of the dsposits. With this 
object in view the authorities concerned liave 
turned their attention t6 the mica deposits of 
India. The writer believes it to be the aim 
of everybody concerned to bring to the notice 
of the public, wherever any avoidable wastage 
of mineral wealth may be occurring. He has 
noticed some glaring examples, some of which 
are mentioned below. 

In quarrying limestone near Katni in the 
Jubbalpore district, a great overburden of 
clay, about 40* feet in depth, has to be remov- 
ed. This clay is mainly whitish with reddish, 
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brownish, yellowish and K^reonish streaks in 
places. This clay is already being' used in the 
Katni Pottery Works. But what wa.s noticed 
in Bajan and Co.’s quan'y and in fact in many 
other auarries, was thai good clay along with 
the overlaying d^ark-troloured soil was being 
dumped in the adjoining fields. Evidently, the 
clay on being mixed with the dark-coloured 
soii and so dumped is rendered impure. The 
overburden being hugc^ thus very large quan- 
tities of the clay are wasted. In places hillocks 
of this material are to be seen, which, as a 
result of erosion by heavy rainfall during the 
monsoon sejuson show deep ravines on their 
sides. Fir.st the clay is renden^d impure and 
secondly it is allowc'd to t)e washed aw'ay 
freely by rain, when it could be init to good 
and prolllable use. 

In the neiglibourhood (‘f Katni it was also 
found, good iron ore was bt'ing used as 

road metal and lilt'rally mimte-ou.'; stacks of 
tliis mineral wc‘re still lying alongside .^ome of 
the roads. It is a giood, hard brownisl\-black 
limonitc‘ witli about 19 pt'r cent, of iron. Its 
speed (ic gravity was determiiuvi to be M*G(). It 
may bt' noU'cl that limonite d<-i)osits in lior- 
raine and buxemburg; consliUilo the most im- 
portant iron or(‘ cUgiosIt.^ of Europe. It is also 
mined in Sweden, the Marr, Mountains, etc. 
Besides, being an on^ o\ ii'on, it is also used 
as a yellow minc'ral iiignient. But in tiic 
neighbourh(K)d of Katni its use as a road metal 
is indeed surprising and that too when un- 
limited resources of road metal from the 
Vindhyan sand.^tone and iime.stone occur in 
the same area. 

The writer was infoiaued by Mr. Govind 
Prasad Sluinna of Katni that barytes of good 
quality has l)een used as ballast on the rail- 
way line near Rupaunda railway station, while 
again unlinritcd quantities of the Vindhyan 
rocks are available for the purpose only a 
short distance away. 

Barytes, win’ch is sold to tlie paint works of 
the New Indu.stries fdd., Katni, wa.s obseiwcd 
to coniait^ very good lluorsixir, violet in c<)lour, 
but it was .sold with tlu' ljaryl.es making it an 
olX-colour st'eond ciuaiily. Fluorspar is a mine- 
ral in dt’mand in India by tlr' Steel aJul Alu- 
minium Works. It also finds a nuinlier of 
other important uses, 11 ci'rtainly di'st'rves to 
have bc^tai se})arait‘d thus raising t)u' price 
of the barytvs and lluj {luorsjxir. 

Fireclay i.s being <iuarried a litth' more than 
half a mile noi'th-we.sl, of Ihiaganwara, which 
is about 5 1 , , milt's nortii wt'st of Slct'innabad 
Road railway station on tho Katni-.lubbulporc 
line. The method of working Ibis dt'posit is 
that a pit. is dug for (‘Kiracting tlu' clay. 11 is 
remarkabk' that tlu'rt^ i.s al)soiutcly no peretda- 
tion of wuiltn- in the ])it, even when it is deep. 
AVith the advent of rain.s, tlu' work i.s stopped 
and the deep pit naturally gt‘ls filled wnth 
water. Next year th ' old pit remains aban- 
doned and a new site is chost'n. This tirocoss 
is repeated and to-day several deep pits and 
tortuous channels lillc'd witli walt'r are to be 
seen. This i:)rocedure lends to sptjii the deposit 
and is certainly not conducive to the conserva- 


tion of the important deposit of firt'clay, a 
material greatly in demand for manufacturing 
refractories. It would be indeed unfair and 
iinprolitable to future working as all the watc'r 
will have to be baled first and then work will 
have to be carried out in deeper jjorfions. 
With regard to the depi.h of the deposit, a dx'cp 
pit to a depth of 80 h.'ot wa.s put clown and it. 
had not touclied the base of the clay depo.sit. 
The systematic procedure to work this dc'f.msit 
would be to work from one end and to win 
all the clay to tlie base, of the deposit. 

In conclusion, it may bo observed tluit tliesr 
are only a few of many like cases, and thc'Si' 
have been placc'd before the public in orck'i* to 
make us more conservation-minded with rc'gard 
to our mineral dcgjosit.s as once a mineral is 
lost, it cannot be rei.ilaced. 

Soil i.s another mineral rrsouiaxg llu' ex 
tremely rapid erosion of which ck'servc's to be 

checkcxl. .Dr. Twenhoc'l’cl has descriht'd it as 

the most valuable mineral resource. This sub- 
Jc'ct is of cour.se too IcMigtliy for this comnuiiii- 
cation and it is gratifying to note tliat it is 

already receiving at least some attention. Our 
uimcKst atU'mpi should' be to ensuri^ tire grc'ut- 
est longevity of the mineral deposits. 11 b: 

only thus that we can .save and amelioraii' llu' 
condition of Iiuman life in tliis country. 

Benares Hindu Univer.siiy, II. L. CiimmiKii. 
January 30, 1940. 


HEAT OF REACTION, FREE ENERGY 
OF REACTION AND ENTROPY CHANGE 
IN BUTADIENE 1-3 FORMATION FROM 
BUTENE- 1 

Gnosii and Roy^ havc^ apjjlied the gt'iu'ral spe- 
cific heat eciuation 0-80 0-00-4(>T | 

0 •()()(), OOOO T" for all deliydrogc'nation prucs'.sses 
involved in tlu' formation of olefines from 
paraflins and dioletines frenn oleilnes of 11 u' 
n butane and isoi)ent.ane sc.'ries, since aecniraU' 
value's for the spc'cilic lu'at of only 7f-butane, 
buteiu'-l and hydrogen v/c're thc'n available'. 

Two sets of reliable values arc' now availabki 
for the specillc heat of gasc'ous butad’u'uc'- 1 . 3. 
Tc'mpleton, Davic's and Fc'l.sing- (’laiin less than 
one pcM’ cc'iit. I'rror in their valuer; and propose' 
tlu' ecpiation C/^ 1 O'OalOT (1,lu' second 

term has Ik'ch put as O-OIO T due to a print* 
ing error in their jjaper) for the spc'cilic lieat 
of biitadic'iu' I, 3. Scott and Mellors-* ’ claim 
k'.ss than 0-5 pc'r ccail. cj'ror in. tlu'ir value's 
which give' C/> 2-27 i ff-OlHitiT as the emi)iri- 

cal ('(lualion for the spe'eific lic'at of butadie'iu'- 
1, 3. The data of Tt'nipleton, Davies and 
Felsing’- are^ systematically lowc'r tlu,in lluxst' 
obtained by Scott and Mellor.s'^ tlu! maximum 
dilTcrcnco amounting to 3 per cent., whieli i.s 
large'r than can be expected from a considera- 
tion of' the cxpecteid errors. 

On the basis of these value.s for tlie spt*e*iIU* 
heat of butadicnc-1, 3 in conjunctiem with 
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Table I 


Reference 

Specific heat equation 

Equation for standard-free 
energy of reaction 

A Hoos 
cals. 

A F 2 ()s 
cals. 

A 8208 
E.U, 

1 

AC„=6-86-0-0046T 

+ 0 -000,0006 T- 

AFt=25,496 - 6-86 T liiT 
+ 0-0023 T“-10-'^ T-H-20-03 T 

27,342 

20,015 

24 • 0 

2 

ACp =5- 6+0-000186' T 

+ 0-000, 0006T'- 

AFt= 25,281-5-6 T In T 
--000093 T2-10-n'''+13-7GT 

26,967 

19,761 

24-2 

3 

AC„=4-55+0-0052 T 

+0-000,0006 T'- 

AFt= 24,726-4-55 T Ln T 
-0-0026 T2 — 10“' T'< + 9-42T 

26,378 

i 

19fil2 

23 -04 


other data given in the original paper,!- the 
thermodynamic characteristics of the reaction 
Butene-1 ± 1 ; Butadiene 1-3 + Ho 

have been evaluated and compared with the 
values assigned previously by workers in this 
laboratory.! ^The results are given in Table I. 

J. C. Ghosh. 

S. Ramadas Guha. 

Dept, of General Chemistry, 

Indian .Institute of’ Science, 

Bangalore, 

April 30, 1946. 


1. Ghosh and Roy, O/rr, Sc/s, 1945, 14 , 156. — , 
Proc. Nat. Inst^Sci. {India), 1946, 22, 115. 2. Temple- 
ton, Davies with Felsing, Jozir, Anier, Chem. Soc., 
1944, 66 , 2033. 3. Scott and Mellors, J. Research 

NSS., 1945, 34 , 243. 


PRODUCTION OF HYPOPROTHROMBI- 

NAEMIA IN THE RAT BY FEEDING 
SULPHATHIAZOLE AND ITS CURE 
WITH SYNTHETIC VITAMIN K 

Since Dam, Schonheydar and their associatesi- 
conclusively showed that a deficiency of vita- 
min K in the chick resulted in a haemorrhagic 
syndrone characterised by lowered prothrom- 
bin level, many attempts have been made to 
produce the same symptoms in common labo- 
ratory animals. These have resulted mostly in 
the development of methods which depend on 
some form of surgical procedure which inhibits 
the absorption of vitamin K and thereby brings 
about a deficiency of this vitamin in the 
animal. 

The .work of Greaves and Schmidth*! on rats 
as well as that of Dam, Schonheyder, and 
Lewis! shows, that in general mammals are not 
very susceptible to a purely dietary deficiency 
of vitamin K. 

The observation that the ' intestinal bacteria 
inhabiting the intestines of most mammals are 
a potent source of vitamin K have recently led 
to the development of methods for producing 
vitamin K deficiency in the rat. Daft, Korn- 
berg and their co-workers^»’'j as well as ‘Black 
et aXA report that continual feeding of sulpho- 
namide drugs to rats, together with a synthetic 
ration free from vitamin K can consistently 
produce hypoprothrombinaemia. 


These findings suggest a convenient method 
for producing vitamin .K deficiency in the 3'at 
which has potentialities of being develoxjcd 
into a curative method for the assay of this 
vitamin. 

With this object in view, further data arc 
presented, concerning the production of hypo- 
prothrombinaemia in the rat using sulphathia- 
zole in conjunction with a diet free from 
vitamin K, and its correction with synthetic 
vitamin K. 

Three groups of male albino rats from the 
Haffkine Institute stock colony, about a month 
old, and weighing 25 to 40 grams were used. 
The synthetic ration given to the animals was 
the same as that used by Kornberg ef al.^ 
with the exception that the vitamin B complex 
supplement was supplied in the form of dried 
brewer’s yeast. 

The first group of animals was kept on the 
vitamin K-free diet supplemented with sulplia- 
thiazole at 1 per cent, level and 100 of syn- 
thetic vitamin K per week. 

The second group of • animals received the 
same ration as the first group but without the 
vitamin K supplement. 

The third group received the same ration as 
the other two groups but witiiout supplement 
of vitamin K or the di’Ug. 

Prothrombin estimations • were made by a 
modified micro method of innes and Davidson-* 
in which the prothrombin in the first drop of 
blood obtained by clipping the tail, was deter- 
mined. 

Purified Russel’s vipar venom was used cis 
the source of thromboplastin. The supplement 
of vitamin K was given orally once a week. 

It was found that in the first two weeks the 
animals appeared quite healthy. During the 
third week the animals of the second group 
showed an abrupt change in their general 
condition. They seemed very weak and ex- 
tremely pale (as seen from the eyes and ears), 
while some showed bleeding from the ears and 
nose. 

Prothrombin determinations made at this 
juncture showed that in the majority of ani- 
mals in this group, a severe prothrombin defi- 
ciency had developed, whilst the prothrombin 
level of the other two groups remained normal. 
These results indicate that inclusion of vitamin 
K ' could prevent the • hypoprothrombiniemia 
produced by the drug. They also showed that 
a pure dietary deficienc 3 ^ could not be produc- 
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c(\ vtM'y (.‘asily in liu' rat. Tlio animals of 
3 \vt‘i*(‘ kt‘pi on ihc sanu- diet doiicient 
in vitamin K for two and half months, bvit 
won thou liu're was no doiicionoy of tins vita- 
min pro(iuoed as Jiidpod by the protbrombin 
k'Vt‘1. At the ond of this period the animals 
\vc‘ro killed and on disse.'dJon they appeared to 
be normal. 

With a vit‘w to study wliellier the adminis- 
tration of vitamin K could cure the severe 
hypojirothrornbinamiia produced in the second 
jL^roup of animals, 100 /tp. of vitamin K wore 
)Lj;iV(‘n by month to the animals of tliis gTOup 
wlu'u tiiey developed a severe dehciency of 
prothrombin, and the prothixjmbin lime was 
detiaanined at the end of 48 liours. It was 
s(H‘n that in the majority of cases the pro- 
thrombin returnt'd to liie normal value during 
tills period. Those animals that did not re- 
ceive vitamin K did not, survive more than a 
month. 

Some of tlu‘ rccsults illusti-ating the above 
obsc'rvations ari' given i:i the following tables: 

Taiuk h CroH}) ii 

Animals of this group reecuvi'd vitamin K-free 
diet (‘ontaining 1 per cM'nt, sulphathiazole. 


l). ol 
r.il 

1 Niu t»f. 
days on 
dh-l 

1’ jolhronv 
bin linu; 

No. of days 
aflnr raottiv- 
ing lOOiUg, 
of vilaniiiik 

Drotliroin- 
hin time 
afUir ret'eiv- 
ing supple- 
ment 
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IS (lays 

45 sct’oiids 
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12 seconds 
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15 „ 

29 

IH ,, 
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1 ^ 

1^> ,1 


TAimK 11. Ch'nu.p i 

Animals of this groui) received vitamin K-free 
di(d. containing 1 pia* cent, sulphathiazole and 
1 DO /u;. vitamin K pta* wi'ck. 
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Table III. Group in 
of this group roetrved vitamin K-free 
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i No. of rat 

i 

1 No. of days 

1 on diet 

1 Prothrombin 
time 

! j 

(/i 

^ .1... 

<4.4 V 

° cs 

0 0 



Prothrombi n| 
time 1 

^^o. of days ’ 
on diet 

1 

20 days 

18 .sec. 

47 lUiys 

1 

IB snc. 
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GO days 
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24 „ 

17 i, 

47 
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24 „ 

10,, 
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II 
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al 


sec. 

17 

15 „ 
17 „ 
IS „ 


mino the minimum dose of vitamin K rociLiircd 
to bnng back to normal the prothrombin lime 
of animals made deficient by the -ihovo 

ln_ order to study the ellcct of continued 
ti'edmg of the drug on tlr.' liver, some animals 
were _ made deficient as described above and 
sricnficcd when a severe hypoprolhrombina,'- 
ma developed. On dissoction, it was found 
that m tlie majority of cases, the liver wa.s 
enlarged and pale. Hamnorrhaites were founti 
in various parts of the body, the most common 
sites being the subcutaneous tissues the ui-i- 
uary bladder, the epididymis, test’/des anct 
the pelvic region. Histological examination of 
the livers showed fatty infiltration and in 
some' cases, necrosis of the parenchyma ’ 

A detailed account of these investigatinius 
Will be publi.slied elsowhcn^ 

W(‘ wish to thank Sir Sahib Sinj^h Solch(*v 
for his kind interest and oncouragcmeiit m 
til is work. 

Beathi/ M. Buagakca. 

„ . , J. ,T 1 R-\U. 

Depaiament of Nutrition and 
FiXperimental Pathology, 

HafTkinc In.stitute, 

Bombay, 

April X94G. 


1 . vSchonlicydor, />tW/t<‘w. .A, Ut'Ki, 30 , H(KH) ( 5 . 
Diini. Schonh cyder and Tago Hansuii, //i/y 
1075-79. :i. (.ireave.-^ aiu.! Schmullh, /W. ’Vtv ‘ 
w,./. .1/ry I!)a7, 37 4:k 4 Ihni. ,Scl„„„uiyd..iAm.i 

l.cwis, /./,>, Aw. y., IS).)/, 31 , 22. 5. Aslibiini 
ami Scliicll, .SV/<-«,v, 11)42, 98, :121 ■22, «, K,>rnli,.i-L. 
Dafl :nid Sehrell, /. />/<>L ('/tm,, liH4, 155, H):H)9 
7. Hhude, Overman, IClvehjim) iintl Link, /},/,/ 

145 , 1,37-4.3, 8. Kornberg, Dnh und Snbivli' /w/ 

Health. AV/., 1944, 59 , 8:i3 -43. 1). Innas and DaWtls n 
ihit. Med. y., 1941,1, 021. avuivm, 


OCCURRENCE OF KANUGIN IN THE 
STEM BARK OF PONGAWa QLABRA 

The root and bark o.C PonoimUa glabra aiav 
stated to find several uses in Indian medieijm k 
Examination of the root some time Kack- re 
vcalcd the existence of a crystalline component 
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which has been designated kanugin. The con- 
stitution of kanugin has recently been estab- 
lished-^ as 3 : 7 : 3'-trimethoxy-4': 5‘-melh5dene- 
dioxy-flavone and this has been confirmed by 
synthesis.-^ A study has now been made of 
the stem bark with a view to isolate any crys- 
talline compounds present therein. 

The coarsely powdered air-dried stem bark 
was repeatedly extracted with hot ligroin. 
The combined extracts were concentrated first 
by distillation to recover the solvent and sub- 
sequently by heating on a water-bath in an 
open evaporating basin. The residue was taken 
up in a slight excess of hot alcohol and treated 
with water little by little till all waxy and 
resinous matter separated out. After filtration 
the aqueous alcoholic solution was evaporated 
almost to dryness and the solid residue re- 
crystallised from dilute alcohol repeatedly 
whereby a light colourless solid (stout needles 
and narrow rectangular rods) melting at 200- 
202° was obtained. It was moderately soluble 
in organic solvents and insoluble in dilute 
sodium hydroxide even after boiling for a few 
minutes. Its alcoholic solution did not give 
any colour with ferric chloride. Concentrated 
sulphuric acid dissolved it to give a yellow 
solution with a green fluorescence j^lowdy 
changing into red; a bluish- violet fluorescence 
was exhibited even by a dilute alcoholic solu- 
tion. On reducing an alcoholic solution with 
magnesium and hydrochloric acid a pink colour 
was produced indicating that it belongs to 
the group of flavones, while the formation of 
a deep emerald green colour on v^arming with 
sulphuric acid and gallic acid furnished proof 
of the presence of one or more methylenc-dioxy 
groups in the molecule. Combustion analysis 
gave the value 64-3 per cent, for carbon and 
4-8 per cent, for hydrogen. The above re- 
actions and the elementary composition sug- 
gested that the substance should be identical 
with kanugin. . A mixed melting point deter- 
mination confirmed the identity. 

Thus kanugin occurs in both the root and 
stem of P. glabra. Occurrence of the same 
compounds in different parts of the same plant, 
particularly in the root and stem, is fairly 
common; cinchona and liquorice may be quot- 
ed as familiar examples. The yield of kanu- 
gin, however, is very much lower from the 
stem bark, being about a tenth of the yield 
from the root bark. No otlier crystalline com- 
pound could be obtained from the stem bark. 

The author’s thanks are due to Prof. T. R. 
Seshadri for his interest in this work. 

Andhra University, S. Raxgaswamx. 

February 27, 1946. 


1. Indian Medicinal Plants^ by Kirtar and Ba.su, 1, 
830. 2. Ranga.swami, Rao and ^Seshaclri, P/w. Ind.Acad. 
Sc 2 ., 1942, 16A, 319. 3. Rajagopalan, ct M., Ibid., 

1946, 23, 60. 4. Rao and Seshadri, Ibid., 23, 147. 


THE pH OF SODIUM BORATE SOLU- 
TIONS-A USEFUL BUFFER MIXTURE 

The determination ox the hydrogen-ion con- 
centrations of solutions containing boric acid 
and sodium hydroxide in which the ratio 


Na.,0 was varied between 3:1 and 1:5 

was made at 30" C. using' the ’glass electrode’ 
The curves obtained for the different concen- 
trations of the solutions by plotting pH against 
the ratio Na..O brought to light a strik- 

ing fact that these curves intersect at one 
point corresponding to a value of Ratio- 
1 :2*425. A solution of sodium borate contain- 
ing this ratio of Na..O is obviously such 

that its pH remains unaltered when diluted 
from ()T5N to 0-005N. A solid mixture with 
this ratio of Na.>0 : Vvhen dissolved in 

any quantity of water within the range indi- 
cated by concentrations used in this \vork 
would give a pH = 8*91. 

Kiehl and Loucks* have measured at 30" C. 
the pH of NaBO., and "Na.>B.iO.; over a wide 
range of concentrations. It is interesting to 
note that these values are in good agreement 
with those obtained in this investigation. This 


is brought 
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tion in Nor- j 
mality 
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The Royal Institute of Science, 
Bombay 1, 

March 14, 1946. 


S. M. Mkitta. 
S. G. Desai. 


1. iVa t.w lilc (irtU'/nm. Sor., 1935, 67, 81. 


THE ELECTRICAL CONDUCTIVITY 
OF AMPHOTERIC OXIDES IN CON- 
CENTRATED SOLUTIONS OF ALKALIS 

A DETAILED study of tho behaviour of ampho- 
teric oxides towards solutions of alkali hydro- 
xides has been undertaken. Duidng the (‘ourse 
of this work the cdectrioal conductivity of 
solutions of aluminium hydro'xide when dis- 
solved in hydroxides of sodium and potassumn. 
(between ION and 0*5 N) is measured. The 
results obtained can be represented by the 

expression log — ——m dN •}■ c, where 

A 1 

m and c are constants, N — normality of the 
alkali, A i ” equivalent conductivity of the 
alkali, A o = equivaleat conductivity of the 
alkali 4- aluminiupi hydroxide. The values of 

VN for the ratio log — — ~ = 0 were obtain- 
A 1 

ed graphically. At these values, the conditions 
are such that Ao must become equal to zero. 
Attempts are made to verify this conclusion 
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experimentally and when aluminium foil is 
dissolved in IIN sodium hydroxide, a solution 
is obtained which has a very hi^^di resistance 
and the equivalent conductivity is about 
0*1 mho. 

The applicability of the above expression is 
tested in the case of solutions of zinc hydroxide 
and the alkali systems by one of us (S. M. M.) 
with another student ('M.B. Kabadi) and it is 
found to hold good. 

Full details of theSvO investigations will be 
published shortly. 

S. M. Mehta. 
V, T. Sheth. 

The Royal Institute of Science, 

Bombay, 

March 14, 1946. 


THE ELECTRICAL CONDUCTIVITY 
OF CONCENTRATED SOLUTIONS 
OF SODIUM AND POTASSIUM 
HYDROXIDE 

'During the course' of invesligations on the 
behaviour of ami)holer;c oxides towa^'ds solu- 
tions of alkali hydroxick'.s it was found neces- 
sary to have values at 3i) ' C. of tlie electrical 
conductivities of . concentrated solutions of 
thc'se alkalis. From a search of the literature 
it was revealed that these values have not 
been dctc'rmined and '.he investigators who 
have found these values have not done so for 
the whole range of euiurautration;'; at a given 
tc'mperature. The electrical coductivitios of 
concentratc^d solutions of sodium and potas- 
sium hydroxides wor(\ there' fore, determined 
at 3()''± ()•!'’. Tht' data obtained are. tabulated 
below: — 


N 


NuOlI 


KOH 

C.ibstirv- 

(.*(1 

Dousfidcl 
and kowry 

(Iniolin 

Ol).S(irve(l 

1. c. r. 

10 

:U).3 

:io*o 


0)0.4 


H 

49 ’8 

•19. -1 

, , 

81.9 


•7 

(>()•() 

(;().() 


98-0 

. • 

(; 

75. -1. 

75-8 


117*7 


5 

92.(> 

91 -0 


1:15-0 

• • 

4 

IK). 8 

111 *0 


158-1 


3 

,130.9 

1:12*5 


17i).5 

« • 

2 

158-0 

l(i()*() 


205* 3 


1 

197*0 

190*0 

, , 

232-9 

2:13.0 

0-5 

214.4 

. . 

2M-4 

250-0 

248.0 

0-2 

231-0 


2:u.o 

201-7 

202-0 

O-l 

240-0 


239*0 

208-5 

207-0 

O-Ol 

250.8 


251*0 1 

277-3 

278.()’ 

j/a 

208.0 

•• 

207*0 

292-0 

293-0 


In the above table some of the values ex- 
perimentally obtained for sodium hydroxide 
have been compared with those calculated 
from the results of 13()usflcld and Lowiy^ and 
also with those for dilul»:‘ solutions calculated 
from the data avail at diflcrent tempera- 
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tures in Gmelin.- Tn the case of potass! uni 
hydroxide, the values for dilute solution.^ ^ ^it 
30'" C. are available in the International Criti- 
cal Tables-^ but for Ihose for higher concentra- 
tions could not be obtained. It will be ob- 
served that the values experimentally deter- 
mined compare very well with those found and 
evaluated from the data in the literature. 

S. M. Mehta. 

M. B. Kabadi, 
V. T. Sheth. 

The Royal Institute of Science, 

Bombay, 1, 

March 15, 1946. 


1. housfielcl and Lowry, /V///. Tmns., A, 1905, 204, 
305. 2. GmeVm, //andduf'// der a/ior’i'. Chemde^ 1027, 2, 
229, 3. Intcniational Critical Tables, 254. 


THE MELTING POINT OF ORTHO- 
BORIC ACID 

The evidence obtained so far in support of the 
fact that orthoboric acid cembines with ma.riy 
hydroxylic substance.s to form complex cona- 
pounds is based on a study of some of the 
physical properties of aqueou.s solutions con- 
taining boric acid und the hydroxylic sub- 
stances. But a search of literature revealed 
that no attempts have been made so far to 
construct the molting point composition cui'vos 
of mixtures of ortoo -boric acid with otlTcr 
substances. The renson for this is probaTbl.v 
to be found in the fact that ortho-boric acid 
decomposes on heating. According to Merz^ 
it is stable up to 70" C. while Lescoeur-- found 
the temperature of stability to be lOOFC. From 
the work of Stackelberg, Quatram and Dres- 
se]’" it appears that ortho-boric acid is staTole 
upto 140" C. ■ Whatever the- exact temperature 
Lipto which ortho-boric acid is stable it is clear 
that if the melting points of mixtures of boric 
acid with other substances arc below lOO" 
the decomposition of boric acid may be con- 
sidered absent or ncghgiblc while studying the' 
melting point diagram. la trial experiments 
with mixtures of boric acid with certain hydro- 
xylic substances it was found that the melting 
points of these mixtures are below 100'-’ C. 

With mixtures of ortho -bcaac acid and g»'lu- 
cosG, galactose and tartaric acid it was found 
that the melting point diagrams arc of thc^ 
eutectic type although it is noticed that i.he 
two branchejs of the curves arc not straipjht 
lines intersecting at the cntcctic point. By 
drawing tangents to the curves parallel to the 
axis of composition the following data are 
obtained : — 


Sul)stance 

Mol. per cent. 
Ixnac acid 

Minimiiin temp. 

Glucose 

46-8 

51-7 ' 

Gnlactose 

49-3 

50-0 

Tartaric acid 

51 -6 

02*0 


Using the expression given by Kordcs'>-'"^ the 
melting point of ortho-boric acid was calculat- 
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ed from the above data. It was found that 
the calculated values of the melting point ol 
ortho-boric acid were .160-5"C. and 170-5“ C. 
respectively with mixtures containing glucose 
and galactose. These values are in good 
agreement with 170° C. given by Stackelbcrg. 
Quatram and Dresser^ which they obtained 
using an entirely independent and elaborate 
method. The value obtained with mixtures con- 
taining tartaric acid is low being 160 9° C. and 
this may be due to complex formation. Full 
details of this investigation will be published 
shortly as also the melting point diagrams of 
mixtures of boric acid with mannitol and 
erythritol. 

S. M. Mehta. 

(Miss) K. V. Kantak. 
The Royal Institute of Science, 

Bombay, 

March 11, 1946. 


1. Merz, Jouni. praht, C/ietn., 1806, 99 . 179. 2. 

Lescoeur, Ann. CJiim. Phys.^ 1890, (6), 19 , 43. 3, 

Stackelberg, Quatram and Dressel, Zeit. Elect roc Jtcmh\ 
1937, 43, 14. 4. Kordes, Zeit. aiiorg. Chemie^ 1927. 
167 , 99. 5. ibid., 1928,168, 177. 


ON THE KINETICS OF ENZYME 
REACTIONS 

In a recent paper ^ it was shown that tlie sub- 
strate molecules may be activated by the en- 
zymes by virtue of some kind of resonance 
between the enzyme molecules and the sub- 
strate molecules. We intend to develop here 
the idea further and attempt at deducing some 
well-known laws of enzyme kinetics. 

The number of collisions between the en- 
zyme molecules and the substrate molecules 
will be = KiES, where 

E = Concentration of enzyme 
S = Concentration of substrate 
Kt=: Constant. 

Of this total number of collisions only a small 
fraction will be able to decompose (some of 
the primary activated molecules may also be 
deactivated before reaching the secondary acti- 
vated state). 

Hence, let the concentration of those which 
decompose be = KES. Now, when in the pro- 
cess of activating the substrate molecules the 
enzyme molecules have imparted their extra 
energy to the substrate, they fall into an in- 
active state from which after a - definite but 
small time interval, they again (by absorbing 
energy) come to the active state, and can again 
cause the decomposition of a fresh amount of 
substrate which will be equal to 

KE(S-KES) :-KES(l-KE). 
Similarly, the process will be repeated produc- 
ing ' uccessive decomposition of substrates 
KE{S ~KES - KE (S -KES)} - KES (l-KE) 
and so on. 

Thus, Y, the total decomposition after time t, 
is given by 

Y -- KES d- KES (1 - KE) -+• 

KES (1 KE,“ + n termg^ 

where n denotes the number of such cycles 
performed in time t. 


Hence, 

(since n will be directly pioportional to t). 
From the above equation it follows : 

(i) that during the initial stages of the re- 
action when t is small, 


Y -- S {1 KE At)} S.K.E.A.t 

Y a S when E and t are constants. 

Y at „ S and E „ 

Y a E S and t „ 

(ii) Since 

Y -- S {1 - (1 - KE)^'} 

S..- Y -. (1 ... ke)a^ 

In - AMn (1 - KE) 


- KE-At 

(since KE is small) 

--K't. 

This is the wcll-knowm monomolecular law for 
the enzyme reactions. It is evident from the 
deductions that deviations from the unimolc- 
cular law may ' very well be expected in cases 
where the enzyme concentration is high or 
when KE is not small compared to unity (cf. 
Straus and Goldstein-). 


Biochemical Laboratory, 

Bose Researcii Institute, 

Calcutta, A. K. Rai CiiAUDJiURy. 

April 17, 1946. 


1, Rui Chaudhury, Cnrr. Sr/., 1045. 14 , 201. 2. 

Straus and (lo)d. stein J. Orn. Physiol., 1942-“3, 26, 
539. 


ON THE ESTIMATION OF METHION- 
INE BY COLORIMETRIC PROCEDURE 

The methods generally I olio wed arc idometric, 
gravimetric and colorimetric. The latter are 
usually preferred as they are quick and accu- 
rate. it is claimed that McCarthy and Sulli- 
van’s’ method is specif 'c for this amino acid 
and as such was adopted in tin's laboratory 
for the estimation of’ its contents in various 
pure strains of cereals and pulses grown in il'ic 
Presidency. During the course of this work it 
was found that the large amount of carbo- 
hydrate in the vegetable foodstulTs interfered 
with the development of the color. And it 
was almost impossible to match the iinlcnown 
with the standard solutions of methionine by 
visual colorimeter. Various attempts were 
made to eliminate the source of diJTlculty and 
with the technique of trial and error the fol- 
lowing procedure was adopted. 

(a) Compensating for the interference hy 
carbohydrates . — Owing to yellow tinge which 
developed on the addition of reagents and 
which is primarily duo to the breakdown pro- 
ducts of carbohydrates during hydrolysis was 
compensated by adding a calculated amount of 
hydrolysed starch (amylum) to the standard 
solution before the addition of the reagent. 
This procedure developed coiours in* both 
standard and unknown which could be easily 
matched. 

(b) Substituting phosphoric acid (85%) for 
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the 11 ,PO -HCl buffer — Prob.'Uily duo to more 
® rapid change of pH by IL^POVhCI niixlurc 
the linal color sometimes was dirty brown or 
dark green. It was di/hcnlt to matcli with the 
standard. Tins dillicalty was obviated by 
using H-iPO.i in place ol the bulTer mixture. 
The acid did not give rise to dirty green lingo 
oi- any other color int»>iTGrcnco even when, an 
excess was added. 

(c) Introducing knowK arnouni of meXhion- 
inc into the unknoiint sanigla. — Preliminary 
experiments have shown that quantities o£ 
methionine less than 1 mg. per 15 c.c. gave 
taint color which could not be matched. The 
vegetable foodstufls are usually poor in 
methionine, hence this diniculiy w^as invariably 
encountered. Addition ol: known amount of 
methionine to the unknown removed this diffi- 
culty without aflecting Ihe hnal result;. 

The procedure in short is as follows; — 

5 gm. of cereals were hydrolysed by 20 per 
cent. .HCl in an oil-bath maintained at .125“ C. 
for 6 to 8 hours. Tlic solution was made 
100 c.c. volume and ^iltert'd. 5 c.c. aliquot was 
taken in a wide pyrex test-tube 2 c.c. of 
standard methionine containing 1 mg. was then 
added. The solution was made strongly alka- 
line and 1 ml, of 1 per cent, glycine 0*3 ml. 
of 10 per cent, sodium nitro -prussido (freshly 
prepared) were added. Second tube contain- 
ing 2 c.c. standard methioniiv.' and 5 c.c. of 
.arnylum hydrolysate was similarly treated. 
The tubes were placed i.i a water* bath at 35- 
40“ C. for ten minutes and were cooled in icc 
water for further ten nunules. Pho.sphoi'ic 
acid was added drop by drop and with vigo- 
rous shaking after each addition. The end- 
point of the reaction was marked by efferves- 
cence which slowly gave i^lace to sped He 
mc'thionino color. Two or three drops of ]3hos- 
phoric acid were furtlier added. The color 
developed could be matched on a vi.sual colori- 
meter. Following table shows .some analytical 
results obtained by this method on cereals and 
i‘)ulses. 

Tacl;-: 1 

Methionine content of some cereals and pulses 
groum b? the Presidency 


( '(Tt'ai 

ISolaiiical Nanu: 

Pia)U;in 

M (Uhio- 


pia eent. 

ni-iu; 

1. (1!,,) 

I'llciisi ttt' 

■ 1 • 73 

0*2S 

2. .. (K.,,) 


5-05 

0 *20 

;!. U;!};! (A,u) 

,, 

1 * 07 

0*27 

*1. Wheal ( HaJ\si) 

‘Pritititm vtt! luur 

1()-.|7 

0*28 

5. ,, (M()liy;v) 


9*00 

0*10 

(>. ,, (Niphad) 

1 

lo-.u 

0*17 

7. „ (dulah) 

’ > 

10*35 

0*24 

n (Jaya) 


I0-‘i:l 

0-lH 

!). „ C'iRi-y'O 


10*0.5 

0*24 

10. ( ■ ranii (loc'al) 

Ciccr-a r'u'thitim 

10 -OK 

0*13 


Nutrition Research Unit. R. G. Ciiithk. 

Seth G. S. Medical College, A .B. Kent.' 

Parel, Bombay, 

March 28, 1946. 


1. McCartliYi 3'* F., and Sullivan, M., /. Iliol, CJum.^ 
1941,141, 871. 


THE EFFECT OF CONTINUONS APPLI- 
CATION OF farmyard manure on 

THE FERTILITY OF A DEEP BLACK 
COTTON SOIL 

With a view to study the effect of continuous 
application of different organic and inorganic 
fertilisers on the physico-chemical properties 
of some important soil- types of the Canal Zones 
of Bombay Deccan, plot experiments of a per- 
manent nature were laid out at the Padegaon 
Farm of the Sugarcane Research Station^'^ in 
1933. Advantage was taken of the opportunity 
to study the effect of continuous application of 
farm-yard manure on the fertility of a deep 
black cotton soil at the end of ten years of 
experimentation, and a short acc;nint of these 
.studies is presented in this note. 

The soil used in these studies represents the 
degraded phase of black cotton soils'^ and is 
locally known as “Chopan ’. The chopan soils 
arc characterised by their alkaline reaction, a 
zone of accumulation of soluble salts, and the 
high sodium saturation of their -colloidal com- 
lex, all of which render them quite unfit for 
irrigated crops. Since a large portion of the 
area commanded by the Deccan Canals is 
covered by the chopan soils their reclamation 
forms arf important item in the Agriculture 
of the Canal tracts of the Bombay Province. 
Amongst the soil ammendments commonly 
used for reclaiming these alkali soils, farm- 
yard manure alone and in combination with 
gypsum and sulphue has giveiv promising 
results.- Since in addition to its corrective 
action the application of the manure is likely 
to inllLience the fertility of the soil, it was 
thought desirable to analyse the diflercnt lay- 
('rs of the soil, upto a depth of three feet, at the 
end of ton years of experimentation and the 
results of these analyses are summarised in 
Table I. 

It will be seen from the table that as an 
effect of the application of the manure the soil 
has gained considerably in ali the fertilising 
c'lements over both the controls. The extent 
of enrichment of the soil with different con- 
.stituents calculated in pounds per acre- foot of 
tlie soil over the dry control is much highej' 
than that over the irrigated control, tlius bring- 
ing out the beneficial clfect of irrigation in 
enhancing the fertility of the soil. Amongst 
the dilferent fertility faertors, it is only Ihe 
nitrogen .status of the soil that is improved to 
a great extent, the descending order of im- 
provement being: — 

Nitrogen > Carbon > Total > Total K.,0. 

It would be of interest to note that although 
the total potash and phosphate contents of tVie 
soil have not improved much, tlic availability 
of these two important marairial constituents 
is raised to a very great extent by the api)li- 
cation of farm-yard manure. On the basis of 
the theoretical quantities of manurial constitu- 
ents which ought to be pre.scnt in the soil at 
the end of ten years the total phosphate of 
the soil has suffered the maxirauin loss, and 
it is followed by nitrogen and potash respec- 
tively in descending order. The depth-distri- 
bution of different const Ituenhs shows that the 


132 


Letters to the Editor 


[ Current 
Science 


Taiil-.-: I 

Extent of enrichment of the .soi/ (u,pto a depth oj three feci) ‘ivlili dl/jcicnl foillitif 

comiiUiients 


Constituent 

Icreaso over irrigaled 
control 

fnercasu over dry 
conlr ol 

Los.scs <»v 1 inif^utvd 
c.ontiol plus suhscijuvnt 
ucldilion 

Nitrogen. 

pouiuls 

2490 (42-02) 

per acre foot 
27-1.5 

(10-84) 

— 610 (7-0:!) 

Carl)on 

29C65 (2.'>-04) 

! 35,220 

(29-84) 

— 1.11.5 (lo.-r.) 

Total PoOr; 

1690 (22-09) 

19.50 

(27-8-1) 

Total kIo' 

190.5 (r. -99) 

0700 

(29-1.5) 

-2.5:!.5 ( 7-11) 

Available P 2 O 5 

078-0.5 (.54-17) 

722 • 7 

(.57-08) 

— 

Available K 2 O 

4740-6 (07-40) 

5375-15 (76- 5) 



N.B,- Bracketed figures indicate percentage gain-; over the co itrols a ul lo ; ; on th ? theoreiiiMl |umli(i<‘s 


effect of the application of the manure is con- 
fined to the surface 12"-13" of the soil. 
Chemical Laboratory, J. K. Basu. 

Agricultural College, M. M. Kibe. 

Poona, 

March 16, 1946. 

* This scheme was partly subsidised by the Imperial 
Council of Agricultural Research. 

1. Basu, J, K., and Tagare, V. D., /mh Jr, ^^Eri, Sri., 
1943, 31, II, 157-81. 2. Airri. Co//, 

Feb. 1943,34, No. 4, 1-4. 


A NOTE ON THE REACTION BETWEEN 
SODIUM CITRATE AND IODINE 

Ai.THOtJGH the reactions of organic acids with 
halogens have been in ves ligated by many 
workers, the data on the photocatalytic effect 
of metallic ions on these reactions available in 
the literature is scanty. As a preliminary 
examination of the reaction between sodium 
citrate and iodine revealed certain interesting 
features, it was decided to undertake a detailed 
study of this reaction under varying conditions. 
Our investigations show that this reaction 
takes place very slowly in tlic dark at room 
temperature (30° C.) leading to a perceptible 
consumption of iodine only after about 17 hours. 
An increase in temperature accelerates the re- 
action to a considerable extent but the speed 
still remains comparatively a slow one at 40° C. 
There is no perceptible increase in the speed 
of the reaction in the light of the tungsten 
filament lamp. The effect of sun light is also 
not appreciable. These conclusions are in 
general agreement with those of SrivastavaA 
except with regard to the inffuence of tempe- 
rature, but are in contradiction to the observa- 
tions of Dhar and co-v^orkers'’>'‘ according to 
whom this reaction proceeds with quite a 
measurable speed even at 23° C, An interest- 
ing feature of this reaction is that a small 
fraction of the amount of iodine is consumed 
immediately on mixing the solutions of sodium 
citrate and iodine and thereafter the reaction 
proceeds very slowly. This indicates that we 
are dealing here with a complex reaction con- 
sisting of two or more reactions one of which 
takes place rapidly on mixing the solutions. 


A quantitative study of tlic reaction riwi^nls 
that it does not follow any derinile orcka* 
although towards the later stage.s it tends to 
follow the zcro-moleleulur law. 

The presence of metallic ion.s such as Mn * 
and Cr- is found to accelerate the reaction both 
in the dark as well as in light, the acceleration 
due to manganese being much greater tlian that 
due to chromium particularly in tiu' dark. It 
may be mentioned in tins eonneelion lliat 
Srivastava (loc. cit.) failevl to notic*e any effi'c*! 
produced by the presence of Mn“ in this re- 
action in the dark. Tin's failure on his part 
may be attributed to the exisUmee of wlial 
may be called an induction period, which char- 
acterises this reaction as mentioiu'd later on. 
Comparative experiments employing ions in 
equimolecular concentralioiis undtu* Hit' sanu' 
conditions of experiment show that manga rit'sr 
ions are about ton times moi-e ('fft'ciivt' than 
the chromium ions in the dark, but in light, 
particularly with le.ss ctineentralion 4 of iodine, 
chromium exhibits a relutive inert'asi' in It.s 
photo-catalytic activity wiiich tt'uds to api>roach 
that of the manganese ions. The rt'aetion in 
presence of Mn‘* both in the dark as weii as 
in light is characterised by the appearance' of 
what may be called an inTiuelion period in 
which the reaction velocity is vi'ry slow and 
docs not follow any cletinite order. On tlu' 
expiry of this period the reaction gathers rj)t‘i*d 
and follows the zero-molettular law. Tlu' rt'- 
action in the presence of Cr”' exhibits this kind 
of induction only in light but not in II U' dark. 
A rise in temperature, exposure to light aiul 
an increase in concentration of mangaiK'.se ions 
shorten the duration of. induclitin period, (tin- 
erally speaking the factors which diminisli Hie 
induction period accelerate the reaction. 'Phe 
temperature coefficient of the reaction in llu' 
dark in the presence of Cr‘** and Mn*' is very 
high, the values lying between 6 and 7, wlu'rt'as 
the temperature coefficients of the same re- 
action in light lie between 1-65 and 2-50. The 
reaction with Mn*' in light also exhibits an 
after-effect inasmuch as the reaction is found to 
proceed for about 45 minutes after the light is 
cut off with the same velocity as it did when 
the light was on. 

The final product of the reaction in the dark 
in the presence of both. Mn" and Cr*" is iodoform 
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In liglit and in the presence of Mn'*, tetr a-iodo- 
acetonc' is formed (cf. Srivastava'O . In the 
ca^sc of Cr“* in light, only a turbidity is pro- 
duced without the formation of any solid 
tetra-iodoacetone. Fuller details of this in- 
vestigation including a discussion on tlie 
mechanism of the reaction under dilferent con- 
ditions are being ].)ubjished elsewhere. 

M. QuuEsni. 
K. Veeraiah. 

Central Lab<n*atorics h)r 
Scientific and Indusl)-ial Research, 

Myderabad (Dm), 

April 22, 1946. 


1. Sriviistava, fnifiitJi Sr/rt/iY 10 i-4,,Parl: 

111 , ."tAs’/Aa-Av, p. 2(>. 2. Mukerji und i)h:ir, ./. fndiau 

Chtnt. 1026, 2, 277. 2. l)h:it 1 .ich:n-yya and Dliar, 
//vV., 1029, 6, 451. 4. Srivastava, //vV., 1945, 22, 252. 


TAMARIND SEED PECTIN 

It has already beam rei.'orted that the tamarind 
seed pc'ctin i.s a carbohydi'ate yielding xylose, 
glucose', and galactose on complete hydroly- 
sis.'- Damodaran and Raagachari,-* on the 
other hand, claim the presence of arabindse 
and glucose, and this discrepancy they state 
as “unimportant differc'nces in the analytical 
results”, and attribute it to the non-homoge- 
ncous nature of the ijri'paration.' With a view 
to clarifying the [)oint the tamarind .seed pec- 
tin has bec'ii jnirilied by repeated precipitations 
(eight times), from dilute aqueous solution, by 
means of alcohol, and analysed at every stage. 
After the third precipitation, it becomes sulTi- 
ciently pur(' and furtlK'r purification doo.s not 
materially alter the analytical data. For in- 
stance, the ligurcs for the material obtained 
after the eighth precii)italio)i do not show any 
appreciable deviation fi*om those? of tlie thrlce- 
prccii^itated product, nanu'ly, a„rr. 71*4" and 
pentosan 30 *5 per cent. At no stage' during 
the analyses e)f thc' eight fractions has arabi- 
nose bet'n dc'tected, or xyle)se and galacte)se 
missed. It may, heiw'. ver, be pointc'd out that 
both nilroge'u and ])lios})lu)rus are ne)t eliminat- 
ed evt'n in tlu' (‘igiith rravliem. It' is elifljcult 
to say at this stagt' whehicr or ne)t lliey foi-m 
a part of tiu' moU'eiile'. 

The' pre'si'nc’i' of xylose lies been previously 
rt'porte'd em the basis of tlr' feirmalion of the 
e'liaraet.'ristieally crystalline' e»sa'/.eme' meriting 
at )()()'' anel tlu' e'<iiially eharacterisiic cry.stal- 
line caelmium broin:<le~e*a(jpiiuni xyloinite 
s( ])arating in boai-shaned strue*l.ure's.'‘ In fur- 
thrr support, anotlu'r characU'ri.stic dei'ivative, 
name ly, dibt'nzylidenc dime.'tjiyl aceTal has now 
bvt'n prepared. Wh('n the' ne'iii.ral iiroduct.of 
C(?m|)lete' hydrolysis is eonea'ntral.e'd to a .syrupy 
cemsiste nc'y on a wate'r-hath, dricel in a vacuum 
desiecalor feir a number of clays and aftcnavaixls 
treated with a me'thyl aleeihedic solution cjf 
benzaldehyde in the prese'iice of liydrogcn 
chloiide', the crystalline derivative? molting at 
211" gradually separate's out. Amongst the 
ordinary hexoscs and pento.ses including^ ai'cV- 
binose, xylose alemc givc's this derivative.'"' 

The findings of Savur and Srcenivasan‘‘ arc 
in general agreement with ours except the 
following. In their studies on complete hydro- 


!y.sis of tlic pectin by boiling with 3 per cent, 
sulphuric acid for 8 hours they obtain reducing;- 
sugars to an extent of 41-5 per cc?nt., while 
Damodaran and Rang’achari have found 83 pci* 
cent, under similar condition.'?;. For the com- 
plete hydrolysis we have employed boiling* 
f) per cc'nt. sulphuric acid for 4 hours, and 
when calculated on thc basis of pure anhydrous 
pectin, the yield of tlie reducing sugars 
(expre.ssed as glucose) amounts to 10()-8 per 
cent. Further, from our .studies on specific 
rotation of the hydrolysate, which varies from 
52" to 54", wc have tentatively fixed the ratio 
of the constituent sugars as 1 :1 :1, whereas 
Srecnivasan and Savur'*' report xylose 2, galac- 
tose 1 and glucose 3. 

It has been suggested that the pcctic sub- 
stance from thc tamarind seeds is a muci- 
lagc.-k' It may bo pointed out tliat there is 
not much resemblance between thc two sub- 
stances either in essential chemical composi- 
tion or in characteristic iDhystcal p:ropertie,s ; 
mucilages are not known to form any acid- 
sugar jellies. Gums, mucilages and pectins 
cannot be readily distinguished from a study 
(T tiieir chemical composition alone ; physical 
propei-t ics go a long way in diflcrentiatiiicj 
one group from thc other. 

Forest Rcsearcli Institute, 

Dehra Dun, P. S. Rag. 

March 9, 1946. S. Krishna. 


1 . (Hidsc and Krishna, Curt\ .SVv., 1945, 14 , 299. 2. 

(lliose, Krishna and Suryaprakasa Rao, Jour. St/. C-"" 
/v(/. AV.v., 1940, 5 . 2. Damod.iran and Rangnuhaii, 

Otn\ AVA, 1945, 14 , 202. 4. — , /^V., 1946, 15 , 20. 5. 

Hreddy and Jones, Journ. CJirnt. , 1945, 728. 6. 

Savur and Sreenivusan, Ciin\ AVv. , 1940, 15 , 42. 


COMMENT ON NOTE ON “TAMARIND 
SEED PECTIN ’’ 

No further work has boon done in this T-abo- 
ratory on tamarind .seed “pectin” after tlie 
publication of our previous note,' as our inter- 
est was in genuine pccl.in. However some of 
llie statements in thc presr'nt note by Rao and 
Krishna call for comment. These authors as 
well as Savur and Srinivasah- are of opinion 
that their observations in regal'd to tlie mate- 
rial prx'pared from tamarind seed are mutually 
in agreement and diffcj' from our findings. 
LTowc'ver, the tabulated statement given below 
of the' results obtained in tlie three labora to- 
ri I's do('s not in thc least beu)' out this view. 

An examination of Table I fails to 
iT'veal the alleged similarity in the results of 
the Dehra Dun and the Bombay inve.siigalors. 

All the results are in agreenient in shtiwing 

(i) that the substance gives no calcium pec- 
tato according to Carre and Haynes method, 
(n) that it yields no galacturonic acid on 

iiydrolysis but a mixture of liexosc and pen- 
tose and (ui) that the methoxyl and uronic 

acid values arc loiv. This is conclusivi? proof 
that tamarind seed contains no pectin inasmucli 
as pectins are now known to be partially 
methylated polygalactm*onie acids and are 
estimated quantitatively by determination of 
the yield of calcium salt of the dcmethylated 
polygalacturonic acid. 
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Damodaran 

and 

GhohC and 
Krishna”' 
Rao ami 

N'anji rl alA 
Savur and 


Rang.ichari* 

Krishna 

Siiiuv:i.s:in“ 

1. Calcium 
pectate number 

I 

O-O 

Not reported 

0*9 

2. Methoxyl % 

1-08 

0*0 

0*9 

3. Uionic acid 

12*59 

0*0 

' 3*44 

(%) 


1 


Products of 
a rid hydrolysis 




4. Gal acta ro- 

Not obtained 

Not obtai ned 

Not obtained 

nic acid 




5. Yield of re- 

83-0 

lOG-8 

41*5 

ducing sugars 




{%) 




0. Sugars 

Glucose, 

Glucose, 

Glucose 

identified 

Arabinose 

Galactose 

Gal .ctose 



Xylose 

Xylose 

7. Relative 

Hexose : 

Glucose. 

Glucose : 

proportion of 

Pento.'e = 

Galactose: 

Galactose : 

sugars 

53: 33 

Xylose = 

Xylose “ 



33 : 33: 33 

55: 16: 28 


With regard to other analytical details, 
namely, the percentage of methoxyl and iironic 
acid, the' nature and yield of sugars on hydro- 
lysis, the relative proportions of hexoses and 
pentoses, etc., there are wide discrepancies be- 
tween the three sets of results. But, as we 
have stated before, for estabJishing the presence 
or absence of pectin, these discrepancies are of- 
no importance. Furthermore they are un- 
avoidable with the kind of preparations that 
have been studied. The product examined by 
us in this Laboratory was obtained according 
to the original method of Ghose and Krishna.-'’ 
Savur and Srinivasan- have analysed a "‘puri- 
fied” preparation while Ghose and Krishna-* 
and Rao and Krishna liave studied a prepara- 
tion obtained by a mod. Hied method. The rela- 
tion of these purified and modified preparations 
to the original “pectin” claimed to have been 
isolated by Ghose and Jvrishna^’’ in 60 per cent, 
yield is not at all clear There is no doubt 
that we are dealing with a mixture as is con- 
vincingly shown by the divergences in the ana- 
lytical data. With such a mixture purification 
or modification of the method of preparation 
would inevitably lead to fractionation yielding 
preparations in which .rll the polysaccharides 
—and therefore the component; sugars — origi- 
nally present in the crude sub.stance arc not 
necessarily found. Nor is it surprising that 
Savur and Srinivasan- could not find arabinoso 
in a hydrolysate in which over 60 per cent, of 
the sugars present was destroyed during the 
process of hydrolysis. In justification of the 
low yield of sugar obtained by them these 
authors have quoted the experience of Buston 
and Chambers,^ Reference to the paper men- 


tioned .siiows, however, that. Buston and C'hani- 
bers observed a destruction of sugar amountiiHt 
only to about 10 per ecaii. Similarly it will 
be found on referenee to our note* on tama- 
rind seed “pectin” that no elaim was made ai; 
is implied by Savur and Srinivasan and l.).v 
Ghose and Krishna that identification of liie 
sugars wa.s complete. 'Ohe ratio (.if lu'xose to 
pentose was determined by ciuantitativt' 
methods quite independein. of the identity of 
the sugars present and was, for ovu* i)ui'post‘, 
quite conclusive. 

Finally we are at a t‘omi)]eL' loss to under- 
stand the objection of iiao and Krishna to th(‘ 
name mucilage. It is an accepted fact that 
pectins are mucilages of a spi'cial type - 
take for example, the following senU'nei- from 
Harrow and Sherwin, Text Book of Ihocheni- 
Utrxf: “The pectins belong to the veg(‘tal)U‘ 
mucileges which arc car»)()hydrat'.' in (’haraclia* 
and widely distributed in nature.” Tlu‘ pro- 
duct obtained from tamarind seed by Gho.se 
and Krishna is an interesting substance' hi‘- 
causc it possesses the useful t)tB;'^k!al pi'opeidy 
of pectin of forming sugar acid jellii's without 
the chemical make-up charaeU'risHc ot pc'clin. 
V. will be interesting to knov/ the elu'mical 
constitution of the jeVlv-furming eo’uslituenl 
of tamarind seed mucilage after it has l)(H*n 
isolated in a slate of proved homogent'dy. 

M. Damodahan. 

P. N. Ranuachahi. 

University B iochemical 
Laboratory, Madras, 

April 11, 1946. 


1. I)anioihiran.iiml Rang;u:h;ni, (.Wn'. .S’,/., 14, 

203 2. Siiviir and Srinivasa.n, 1946, 15, 43. 3. 

Ghose and Krisima, fbUL, 1915, 14, 299. -1. Naaji r/.//., 
//v/V/., 104.5, 14, 139. 5. (Ihos.j.inl Krishu a, ./(V/e. A/,/. 

Chi'ttt. htJ, tuiif /Vr.Y'.i- 194 2, 5, 11 I, • 6. 

hustoii and Chambers, AVer/ev//. Av/r., li)33, 27, 1691. 
7. Harrow anil Sherwin, ’/'ext /»<>('/- <»/ Joth /irnnsi r\\ W . 
B. Saunders Co., Condon, 1935. 


TAMARIND SEED PECTIN 

We are in general agreement witli thi‘ oh.si'r- 
vations reported by Rao and Krishna t'xc'i'pt 
in regard to para 3 and wi' should, there fort*, 
like to bring out the following points : 

Our tentative conclusion* that tlu‘ mole- 
cular proportion of the consGlui'nl sugars in 
purified tamarind seed ‘pendin’ is 2 xylose ; 
1 galactose: 3 glucose was basc'd on stu(li(‘s 
in the yields of furfural on distillation witii 
dilute acid and of nmcic and .satx'haric acids 
on oxidation with nitric acid. This was con - 
sidered to be the only rcdiable melliod for 
ascertaining the ratios of the sugars. Prolong- 
ed acid hydrolysis has been dc'linitc'ly .•••hown 
to result in a partial destruction of reducing 
sugars* while, in making; calculations from 
studies on specific rotation of the hydroly.sattg 
it frequently happens that small expi'rimc'ntal 
errors are enormously magnified so tliat the 
final results, even with mixtures of pure sugars, 
can be regarded as only very roughly approxi- 
mate.- 

These and related observations are 'discussed 
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inuro fully in a papr'r to bo published else- 
where'. 

G. R. Savur. 

A. SUKKNIVASAN., 
Dept., of C'hemical Teehnolopy, 

■Bombay University, 

April 17, 194(). 

1. Savur iuul Sit'cnivasan, (jfn\ lO lG, 15, •Ut. 

2. Hrtnvai’ and /(‘.rhan, /V/jMvV*// a/it/ ('/irmirti/ Mt'iliotls 
of SKvar Aiiai\'sis^ John Wih'y and Sous, Now Voi k, 
Thinl' iMliliou, U)4l, p. 080. 


AN EFFECTIVE AND INEXPENSIVE 
METHOD FOR THE CONTROL OF 
STEM-BORERS IN FRUITTREES, 
WITH SPECIAL REFERENCE TO 

SANTRA TREES IN C.P. AND BERAR 

This work was originally started in the year 
1041 in eoniu'ctio!! with '.h.' eonirol of the de- 
struetivc' aetion of Indrabvla quadrinotata 
(popularly known ainony,sl the C.P. orchard- 
ists as jalvipala kida) on mah'a (CAtrus .s-av.- 
tara EiimI.) cailtivation in the Central Provinces 
and Bfrar. 

'Phc'se sti'in borers (eatv'j'jjillars of Indrabeia 
(I'uadrivotata) bore' hok'S tlvroiudi the live* bark 
of till' tree and eoiru' to resuh' safely in tun- 
luds, ofic'u lybarc'nthiiu', earvc'd out by them 
insick' ilu' wood. And it is only duriiif^ ni^ht 
that they (‘nn'i'Mc* from theii* aI)ode and ^naw 
tlu' live bark from day to da.y. The. transport 
of tlu' cdaborati'd foorl m.ah'nal in consequence 
is hindered adverst'ly and ultimately the tree 
suc'cumbs to a slow deaili within a period of 
live to six yc'ars. Orehai’ds aftc'r orehai'ds have 
thus bet'll wiped oil eausin.^^ considerable t'co- 
nomie loss to tlu' euhivator. 

A niimlx'r of tri'aiiVK'uts iajj., chloroform, 
cliloro.sol, pt'trol and kt'roscnt' oil) commonly 
recommt'ndt'd by ('nt('m<do/^ists were «iven con- 
eertt'd trials. But they did n«)t prove wholly 
satisfactory and bt'sides, Iht' <‘ost of treatment 
was jirohiliitivc'. 

Aflt'r nunu'rous (‘xpei-iuK'niations and trials 
siiu'i' 11)41, I havt* lit' ‘ii ahU' to lind out a most 
elTt'ctivt' and iiu'xp'xisi ve inetiiod to control 
tlu' ravaues of this df’adly sU'm-liort'r on aaid/ra 
trt't'S. My nu'thod sinpily consists in introduc- 
ing hot-watt*r throuj’h l.he e.xternal holt' tir 
opL'nin)^ U'adjuM to the abode of the stem btirt'r, 
by mt'ans of "an ordinai'y tin-syrinne ipit.chkari) 
so vt'ry commonly list'd l;y youn.u folks during 
the lioli ft'stival for throwing or siirnying 
colourt'd water. C‘are sliould b'' taken to lUiod 
tlu' insidt' of tht' tunnt'l billy bv a liberal appli- 
t'ation of hot watt'r. 'rhe holes .so treatt'd are 
tlien plugged the following day with cement 
or with ordinary clay mixed with cowdung. 

This treatmt'ni, since its discovery in 1943, 
has bet'n widt'ly appiit'd with en’ei'tive success 
in sevt'ral santra orctiard.s in C.P. and Berar 
and also in tlie Bhopal Slate (C.I.); and the 
same has bt'cn t'xtendc'd with rcmiarkable suc- 
cess to control the ravages of stem-borers In 
mango, jack, janioov, her and guava. And I 
dare say that the treatment could universally 


be employed with siu'cess for the control of 
stx'm-borers on any tree including even tinrber. 

My grateful tlianks arc due to .Profc.s.sor 
T. C. N. Singh for the energetic intei'ost, hi' 
has taken in giving this method demonstrative 
trials in several orchards. 

Horticultural Research Institute, 

Nagpur-Ajni, (Miss) R. Sir ah. 

March 3, 194(). 


TWO VARIETIES OF TACHARDINA 
LOB AT A 

Gkken’s work on the Coecids o.f Ceylon tgivos 
i Illustrations of his Tachardia riiimUa. As prc‘- 
viously' explained his illustration.s are the 
result of a confusion betw/cen two distinct 
species now named Tachardiv.a labata, which 
is the latest name for T. 'aiinuLa and TacJinr-- 
diiia. Silnestriq so far not recognised by others. 
However, T. Silvcfiirll has two syinbioU's of 
which the more prodomlnant one was dis- 
covered and illustrated by me.*’ Dr. Walcziich 
made a cytological study of this insect and 
found another micro-organism which (md 
escaped my observation. She illiistrate.s b(.d.ii 
these symbiotes in her the.sis.*' 

The organism disco voi'cd by me as the syin- 
bioU' of T. Silvesirii was cultivated long ago.* 
At that time the lilcraUirc was fuLl of yc’ust 
like micro-organisms being in symbiosis with 
insects. Dominated with such ideas tlie sym- 
biote of T. Silvesirii was called a Nocarcha, in- 
stead of a bacterium, the mycotic genus Nncmr- 
dia being the nearest approach morphologically 
to a bacterium. 

Tacfiardina lobaia has a symbiote whieii 
resembles a species of coccus hacleriuin. 3h\is 
was also cultivatcxl. At. first it wr.s consiih'red 
a species of yeast and was classed aix'ordingly 
as an AUdosaccharonqiccs sp. lalcr it wa.s 
imagined to be a Torula- still under tlu' iiUUi- 
I'lice of the special litei*atiire on syinbiosi.s. 
Dr. Walc/.ucb also studicx.i T. loba.i-a and illiis- 
trates its symbiote giving the same pictinu' as 
that )*eprodueed by me. But .slu^ had kindl.y 
shown mi.^ some of h('r sllde.s when' llu' mliM’O- 
organism appeared diiTerent and I iniagine 
BiK'hner’s late.st editkm'''' of his classiiail work 
on Syn'il)iosis lias one sndi i.Ilustratii)n by 
Wale/ueh. Fig. 1 here gives 1lu' symbiote' of 
T. lohata as iireviously illustrated by m('. 
Fig. 1 “M'B which is conllnned by Waiczuc'li, 
n'pnxluced as Fig. 1 “W”. Thcie is no di (Ter- 
ence between these two typical illi islrations. 
But the picture shov/n in Fig. 1 “14” is strik 
ingly difh'rent and these were the symbioti's 
that I lirst saw in some of the slick's (xf 
Dr. Walczueh. It was discussed but tlu' con- 
clusion was reached that the organism showc'd 
polymorphism. This was the naturai eoncrlu- 
sion when the same in.s('ct vais suppcxsc'd to 
liave these symbiotes. 

My subsequent work orr the isolation of 
symbiotic micro-organisms had made me sc(*p- 
ticxil about this hypothetical p:)Iyrnorpliisin. In 
1940 when I went to Bangalore I repcatc'd tlio 
entire work. T. Silver, Vrii u*howecl the two 
micro-organisms ; both werc' cultu red and 
found to be diiTerent from eau'h other and thus 
the work of Walczuch v/as confirmed. 
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My illustrations of the symbiote of T. lobaia 
were derived from insects growing on Miche- 
iiu champaca. These trees were still found in 
the estates of the Indian Institute of Science 
nnd the shape of the micro-organism was con- 
firmed even when cultivated. The same insect 
was also found growing on Po'ngamia glabra 
£ind -gave the identical result. But some trees 
of Guazuma tomentosa, found in the compound 
of the Chief Secretariat, Bangalore, gave in- 
sects whose blood smears had symbiotes 
shown as Fig. 1 “L”. These were also cultured 
and shown to be different. The symbiotes of 
T. Silvestrii were both bacteria and the sym- 
biotes of T. lobata on Michella champaca and 
on Guazuma tomentosa were also bacteria and 
both different from each other. 



Fig. 3 . y 3 n;biolcs of 7 achnrdina lohata. “ M ” previ- 
ously illustrated by Mi hdihassan and “ W ■’ as con- 
fiimed by Wa’czucb, both M and W belong to the 
variety T, Lobata Schmidtii. The .symbiotic picture 
*' L ’* i.s given by T. Lohata -var, IVakzttchii. 

T. Silvestrii can be distinguished from 
T. lohata in the living condition by a glance. 
In the dried condition a solution in alcohol of 
the secretion of T. Silvestrii is yellow while 
the secretion 6f^ T. lobata is purple, like their 
colours as illustrated before.- The insects 
now found on Michelia chavipaca and on 
Guazuma tomentosa could not be separated but 
by their blood smears; from every other point 
they were identical and both had to be named 
T. lobata. The lac insect of Kashmir, Laksha- 
dia ficii has yellow and red forms, so is the 
case with the Ceylonese insect, L. albv'zice. 
The symbiotes of these yellow and red insects 
do not show any difference between them. 
With the varieties of T. lohata the symlDiotes 
were different, while their secretion remained 
the same, both kinds of insects producing the 
same purple colour. 

After some search Pongainia glabra was 
found to have T. lobata with round bacterium 
in its blood smears (Fig. 1 ‘"M” and “W’’). 
Another branch of this tree was infected with 
brood derived from Guazuma tomentosa. That 
was done in 1940; when I went to Bangalore 
in 1941 both these varieties of T. lobata were 
found growing on two different brandies of 
the same tree. The blood smears showed 
both these insects to be different from each 
other, leaving no dpubt that the food plant 
had no effect whatsoever. I have previously^ 
given a list of trees on which T. lobaia has 
been found and this list now needs a revision 
in the light of what has been said above. It is 
possible that both the varieties might take to 
the host-plants mentioned before but experi- 
mental inoculation has to be carried out. 


But for Dr. Walc/ucn 1 should not havi* 

known the varieties, hence the variety with 

symbiotes shown as Fig. I i.s being; nam'd 

Tachardina lobata Walczarhri. and tlie rornifr 
insect, with the sy mb italic )>ieture given a\ 

Fig. 1 “]V[” and a.s T. lobaia Sclna hi I la 

after Prof. W. J. Schmidt, of G'esst n, nndi*r 
whom I also worked on lac and dr.st c'onhrnu'd 
the finding of Walczucli. Thei'c' is no meaning 
in naming one insect T. lohala and the ollu-r 
T. lobata variety for one is as nuu‘h 

a variety of the othc-i*. Mtu-o inustMinnsj). ci- 
mens cannot but be simply eallc^d 7’. loluha, 
which might mean one or tin.' otlu'r variet.N*; 
cytologically and by blood .vniears the* varietu^s 
can easily distinguished. 

Osman ia Medical Co 11 eg:', 

Hyderabad (Dm), S. Maiiiuiiassan. 

April 16, 1946. 


1. AnLk [hr NaturK^'.dtir/itc, 19:i6, 5, ‘J. 

Ari J{i':‘fv)\^Lrotisti'7i/cinidt\ 192S, 63, i!0. 9. /»v/. ja 

AIorL/i^ a. (j/co/oLiit\ 11)3!2, 25, 6li(). -I. .Sh/z/r .SV//<//r.v //,' 

BtocLicniisI ry — a i)c:clicaiio;i , t(.> Dr. (h ). h'ovvlcr, iMn!'.! 
lore, 1924, p. 187. f). L'icr mid I'iUui a' ui Jiftrj r 
SymbiosOy 1939. 


THE CHINESE ORIGIN OF THE WORD 
CHEMISTRY 

Chemistry, in German and French, is merely 
Chemic, while in Arabic it is Aikiinia, Ihi' 
word alchemy, the suppv)se(.l science of ewn- 
‘ verting base metals into gold. There is a hat in 
and even an earlier Greek form, Kc'inia, as 
given by Plaits, in his Dictionary o.f Ih'ilu, 
Classical Hindi and ’English, 1911, page* 990. 
The enquiry is thus shid.ed to Grt'i'k wliieh 
probably represents the earliest mention (»t 
the word in the above -named languages. But 
the question is, what does tlie word Ivi'inia or 
Chimea connote, be it (.Irc'elc.^ 

In my other comnmnicutions, which are to 
appear in the Osmaiila Univvrsit y licscavvh 
Journaly I have shi^wn how iinjxalant it is 
to apply a synthetic moLhod of giving i)i‘ot)ahh‘ 
meanings to words, at prt'st'nl sigidrying. 
nothing, and coining synonyms which wtiuld 
express the sense. Alcluany, or ewen its purc'r 
Arabic form, means the art or .seience of 
making gold. I imagine the Greek word dors 
the same. All these name.s are primarily a.-^'se- 
ciated with the idea of gold. The C'hine.se 
word for gold is Chin, character JMo. in 

the Chinese Dictionary of Giles, 1892. It i:: 
pronounced as Kem in the Cantonese diah et 
and as Kirn in the Hakka diaU'ct, also o( 
southern China. Mi- I.s charaetei* No. 7899; 
Giles translates it as “lo go astray, fascaniiti-d, 
infatuated’’ and gives tlie term 'fsVn-Mi which 
he renders as “Mad on rnakin.g nionc'y; avari 
■cuous”. This I consider is a paraphrase ratlier 
than a translation but has to be respect <'d as 
the attempt of a savant. Similarly C/n’imMv 
would be translated as “Mad on making gold'’ 
in the style of Giles, while a moia* realistic 
rendering would signify “Bewitched with the 
idea of making gold; gone astray in believing 
that gold can be made.” These would be trans- 
lations where the sense of* the original Chim.'sc 
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Man HMf;,, 

U'Kt is well prc'servod, slllKuii^h tho Enj^lisli 
Ir'ix' sLiIlVi'S in (juality. The word iWi- of the 
t'lassieal C’hiiu'so, is also pronouiicod Mi in 
Ilakka, while in C’a!dones»' it is Mai 'Die 
Cantonese' tc'nn Kein.-Miti and tlu' Hakka term 
Kliii-Mi partieularly the latU'r, seean to be 
t!u‘ ori^dn ot derivatives like Kc'inia the Greek, 
Cheinic' the* French, and AU‘heniy the. Arabic 
word. 

Tht‘ (’hiiu'st' art' shrt'wd obsowers. In their 
tt'rin Kha-Mi they hav(' expressed exactly 
what ak'luMny is. It is not the art or the 
seieiict' of inakinM M'old. What can be observed 
and t'asily verilled is thi' misplaced enthusiasm 
of tlu' alchemist, his bewitchment leather than 
his achit'vement. There beitu;’ no science oC 
Kt)ltl makin^^ such a name W'ould be a mis- 
nomer, so the Chinese, with their love tor 

rt'alism, liave expressed, by their term Khn- 
Mi, the psychology t)t’ some pc'oplt'. llewitch- 
ment for jL;'old is ink. mactness for noki, the 

latUa* is somtdhin.L;' lilee a caricature in words 
of tlie formt'r ('xpr-^esion; and to maki' the 

subtle' dilTt'rt'nee l)et\v(.'en Inenv .uives much 
ert'dii to tlu' Cluiu'.st' rniiid. Madness for ^'old 
t'xasit't'rjdt's faeis and conveys somc'thine ridi- 
eiilous, \vhil(' bt'witehnieni for )L;'old leacts one 

to a tragic . t'nd, whieii is implicitly expre.ssed 
in tilt' Chi!U‘S(' namt'. (.)i‘ all tlu' teuans for 

alelu'my, tlu' C1\iiU'se U'rm Kini-Mi is the most 
rc'al e'xprc'ssion. 

Osmania IVle'dical CoUe;.‘<', 

Hyderabad (l)n.), S. IVI Anf)ir(ASS*^N. 

April Id), UM(). 


CHEMICAL STRUCTURE IN RELATION 
TO ACTION ON PLANT NUCLEUS 

' '"“x 

Fi.uouknk / \ /’ 

('(I'U <■'! ’ / \ 

^ \(’il and Rc>t<‘ue /M’r/ / "\ / 

wi'ix' used to 1r(’at se('ds witli a view 
to eorn'Iati* moh cul.'U' siniclure ano action 
on plant nuclt'us. 'riie'se* we're made into 
r> pe'i‘ ci'nl. soUdioji;; in lard and se'cds 
were' s«)akt'd in tliese paste.i for dilTerent 
IX'riods. 'IdircH* typ<*‘; of .soeds we're' used: 
(fi) CajdUHs indicHH (Spri'in,', ) which has a 
thick st't'd (’oat, (/>) Trith-infi viilyttrc, pure? 
strain I.F. Hk) with a dun se'i'd coat, (c) CucK.r- 
hila fna.vivia, in wliich di • sc'e'd coat was arli- 
ticially rt'movid. 'idu' tre'ate.'d se'eds were 
soaked, sproiite'd, anel root lips use'el for cyto- 
l<‘p,ical stuely. Some' wlu'al was Mre)wn to 
maturity. 11 was found that the' Ire’ate'd mate- 
rial could be* i 4 re>wn to lu'althy plants, 'riu' 
Ite'rmination p('i'ce‘ntaid‘ was alniost neinnal for 
Trhivudi and Cajanits ncdd; tre'ateel Xeir 20 
days. ProlonuiuR the- tresitnient reduced germi- 
r.alion pi'res'ntaMt'. 

Genetic eJJertH, d'lx' |)lanls from treated 

wheat se'eds eleist'ly ri.'.semble'd the ee)ntrol 
plants exc't'pt in one' fe'aiure', name'Jy, in 5 out 
of 50 plants the' pollen grams w(*re larger.^ The 
rmrmal pollen diameter was a constant 56 m at 
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dehiscence stage and in the new type abmit 
60 to 62 iu. 

Cytological effecU . — Trcainieiu lasting 20 (>r 
more days generally produced cytological 
changes. The most apparent was in tlic? nucle- 
olii, their number being increased as belenv 
(Fig, 2). 


riant 

Normal 

Tronted roois 

Tritiiiwi 

1 or 2 

2 to 4 

Ca Janus 

1 

. 2 

Cttcurbitd 

1 

2 to 2 


In some Cajmius and CiicnrlrUa material sonic? 
binucleate cells were produced, possibly by 
temporary inhibition of cell wall (Fig. 1). 



I. hinucloalc cell i» 11. Multiple luicl eoH in 

wheal. 

Tliere were otlicr changes in- chroinosomc belia- 
viour and plane of cell division, and thc\sc? are 
being analysed. There was no clear evidence? 
of tlie chromosome number being increased. 

Tlu're was not mucli dilfei-ence between the? 
clu'micals in their action, but retene seems to 
1 h' the most eflectivo. The cxiicctatitin that 
the hydrocarbons would pass into the ci'lls in 
a fatty stdvent, and later alTect the nuck.'U.s 
appeal's to be confirmed. It is ])i’obal)ie that 
ehemicals more akin to the carcinogenic hydro- 
carbons, beuzi)yrcne and cholantiirene, aiul 
their homologues, would b.' more ])otent when 
aiiplied similarly. We v/ish to ackiiowlt'dge 
th(' help and encouragemc'iit given by .Ihdncipal 
V. K. Badami, Ph.D. (Cantab.), in connection 
with this work. 

S. Sampai’ii. 

S. S. Uajan. 

S. P. SiNcai. 

College of Agricultural Research, 

Benares Hindu University, 

April 11, 1946. 


GLANDULAR TRICHOMES ON THE 
OVULES OF LEONURUS SIBIRICUS 
LINN. 

The occurrence of glandular trichomes on the 
various parts of the plant -body is charactc'r- 
istic of Labiates. In some species they occur 
oven on the external surface of Ihc ovules. A 
developmental study of tl:e trichomes on tht* 
ovules of Leonurus sihvricus Linn, is i.)resented 
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here in view of its bearing on the classification 
of these structures in the family Labiatse 
(Schnarf, 1917). 

The initiation of a trichome is seen by the 
bulging of an epidermal ' cell and is noted be- 
fore syngamy, the stimulus of fertilisation being 
responsible for their greater production. The 
-epidermal cell divides transversely to form a 
basal cell which remains epidermal and an 
upper cell (Figs. 1-2). The latter again divides 
transversely to form a stalk cell and the apical 
primary gland cell which by two vertical divi- 
sions gives rise to a typical four-celled glandu- 
lar structure with a rectangular stalk cell 
below (Figs. 3-7). The vertical divisions may, 
however, be initiated on the upper cell result- 



Top view of a mature four-celled gland ( XlGOO). — 
Fpidermal cell, =SLalk cell . 

ing from the first division of the epidermal 
cell, so that sessile gland results (Figs. 8-9). 
Occasionally oblique divisions have been found 
to occur. 

As the ovule grows in size both longitudi- 
nally as well as laterally, the sides of the 
glands gradually approximate the adjacent 
ovarian wall, the result being that the innu- 
merable glands have a compressed appearance. 
These glandular organs are, however, absent 
around the micropylar part of the ovule. 

Schnarf (1917) distinguished two types of 
glandular trichomes which occur on the exter- 
nal surface of the ovules, viz-, ''Laininm type” 
which are sessile, usually consists of four cells 
and develop alter fertilisation, and the ‘'Scutel- 
laria type'\ which are stalked, multicellular 
and disc-shaped, and develop before fertilisa- 
tion. The trichomes of Leonurus sibiricus 
resemble the “Lamium type” in the sessile and 
four-celled nature and the “Scutellaria type” 
in having a stalk and developing before fertil- 
isation. Junell (1937) refers the trichomes of 
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Leonurus cardiaca to Ih:* typ^” as 

they appear alter fertilisation and though he 
anomalously includes the stalked glands of 
Physoategia virginiana in '"Laniinui type” )^c 
slates again that it can po.ssiI)ly b(' iiu’ludt'd in 
“Scutellaria type” as they api)ear bidore fca'til- 
isation. Thus the rigidity of th(‘ us(‘ el ciiarac- 
ters like the presence or absence of a stalk or 
the appearance before or ari'M* I'ei-lilisation aj 
employed by Schnarf (H)l.V; eannor. be main- 
tained in the light of ihe prt'senl ol)S('rvnt it)ns 
ia Leotiurua aibiricua and that, o!' Juni'II’s (1937) 
in Pliysoategia virginiava. It is better to dis- 
tinguish them only on (he basi.s of tlu‘ cojn- 
plexily of structure as ‘simple*’ ( l-d-ct'lk'd ) or 
‘multicellular and disc-iike’ glands. 

My thanks arc due 1o 'Dr. 1. llaiu'rji Toi* the 
interest taken in the work'. 

J'av.-vnvv Kumak ((AraajLY. 
Department of Botany, 

Calcutta University, 

December 22, 1945. 


1. jimoll, ‘'Die Sunuaie.iliiroklung hcici aiugmi Dahi 
alen 1..,” Sar/ryr/.’ nr S-vt'nrk Potanjsl' 

1937, Bd.31, 07-100. 2. Siditarf/Mkrilrage /air Kcme.ni, 
der SunicacuLwicklung dor haliiaten” Prnksi/icr, Akad^ 
irm\ Jl/kn. Math. Nat. Kl., 1917, No. 120. 


BIOLOGICAL NOTES ON PLEUROTRO- 
PIS FOVEOLATUS CRAWFORD-A 
LARVAL PARASITE OF EPILACHPfA 
VIGINTIOCTO-PUNCTATA FAB. 

Pleurotro%)is foveolatUs, ■ lirst (U'scribcnl by 
Ciawford (1912) from .s])(‘cinien forwarded by 
Dr. Coleman of Mysore, and ia*cordt'd by A.vyar 
(1921) and Krishnamurti (1932) in South 
India, was observed in Bilrar (1940) wliilo 
combating Epilachna ViiJrUUx'.iapu.uvtaiu which 
is a serious post on vegi.;tablc\s such as |)otato, 
tomato, brinjal and cucurbits. Since* tlie details 
regarding the biology anrl Hi'e-history of tills 
cbalcidoid para.site are not known, the I'ol low- 
ing brief notes are rccoi’decl : — » 

The fourth instar larvm are parasitised by 
the female pax'asitc, whicli puneiuia's tlu* host 
dorsolatcrally for deposil.iug hc*r t‘ggs. The 
process lasts for 15-20 minutes and each l\‘inale 
can handle 8-10 larvm, befm-e lu'r death. The 
])arasitiscd larvae turn brown, Ix'coine shig.gish, 
scarcely feed and fail to pupalt' and die in 
5-6 days. They arc usually observed .stii’king 
to the under-surface of the IcaC bc'iwc't'n duly 
and February and to tJie stem of the iilant 
during March to June. Fiflei'n to twc'nty jiara- 
sites have been recovered from (*ach parasitised 
larva collcted in the held. 

The parasite-egg is smooth, shiny and trans- 
parent when fresh; it is si)iridle-.sliaped, the 
narrow half being curved. The period of in- 
cubation lasts from 24 <.2B hours in summer, 
and 48-72 hours in winter. The parasite larva 
is white, transparent and curved on hatching 
and turns yellowish as it feeds on the host. 
The full-grown larvae are slightly curved, gent- 
ly taper towards both ends and remain attach- 
ed to one another. The. larval period ranges 
between 7-8 days in summer and 14-15 days 
in winter. Pupation takes place within the 
host’s body the pupal period ranging from 3-4 
days in summer and 10-12 day.s in winter. 
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The adult paras itc\s (‘merM'e out through 
irregular holes nibbled in the body skin ol the 
host and mate soon afterwards, the process 
occupying, on the average, about 1^0 seconds. 
Tluj average number of eggs laid by a llemale 
is 24 '8, tile maximum being 50. The romale 
may parasitise more than one host and live lor 
10 'days ; while the male could live up to 
8 days. 

Eighteen broods of the iiarasito wore observ- 
ed in a year under laboratory conditions. The 
other important host for the parasite is Epi- 
lachna dodecastignia. The parasite is common- 
ly seen in the held all nniiivl the year but 
from December to January and from March 
to June it becomes scavc'e. Tlie population of 
the parasite as well as iis host is reduced due 
to adverse temperature conditions during these 
periods. 

Krishnamurti (1932) has observed at Banga- 
lore that the percentag(' of parasitism has 
never exceeded 5 to 8. 'The following ligures 
will show that in Bihar the percentage of 
parasitisation exceeds during 8 months of 
the year and reaches the maximum of 16*9 
in October. 

Table I 

Showing the extent of parasitism, in the 
larva* of Epilachna Vigintiocto-punctata 


Montiis 


'botal nuni- 
])t i’ of larvat 
folli'clt'd 


I No. of para htirccnlago 
sitisul larval' of parasitism 


July 

78 

August 

23S 

St*pi(UBl)cr 

108 

October 

71 

Novenjber 

112 

DceenibiM' 

78 

January 

59 

Fe’nruary 

118 

March 

91 

April 

84 

May • 

57 

June 

88 


10 

13-1 

30 

12*8 

13 

12-0 

12 

18*9 

15 

13-3 

8 

10 -2 

8 

10*1 

13 

11*2 

4 

4*3 

2 

3*1 

2 

:p5 

4 

.5*8 


The writer i.s much indcd.)t('d to Dr, M. L. 
Bhalia, c.r-Entomologisl, D(‘partmenl of Agri- 
culture', Bihar, Saboiu’, for sugge'sting the prob- 
lem and giving genic'rous lit'lt) arid /Uiidance. 


Entomological Section, 

Bihar Agricultural ColU'ge, 

Sabour, , B. Lal. 

February 13, 194(). 


1. Crawford, J. C., /V.v. fa.V./V. .lA/.s'., 15)12, 42, 7. 
2, Ayyar, 'P. V. R., AV/'/. FrtU'. /fourth Fntom. tVlts^. 
J*nsa, 1921, 385. 3. Krishnaimirti , H, Kntom. Srr. 

JhtU.iVo.S). />r/>t. J/ysorr. Stato, 1932. 4, 1 1 cm 

Singh I'rnthi atul Mani, M . S., Jf/.w/Zaurous /hill. 
No. 30; 1940, {). 25, /.C..4Jx\, Noui Dr/hi. 


SOME NOTES ON THE EMBRYO OF 
CYMBIDIUM BICOLOR LINDL. 

The two-celled proembryo of C}nnbidium bi- 
color gives rise to an i ('regular mass of 5 to 
10 cells; a cell situated towards the chalazal 
end of and belonging to this mass develops 
into a filamentous unicellular row of 0 to JO 
cells; 2 or 3 terminal cells of this filament by 


further divisions form the actual embryonal 
mass. This course of development has been 
described in detail as the normal method for 
the embryo of C. bicolor (Swamy, 1942). 
During a re-examination of the slides two 
very interesting features wore met with, which 
have been described blow : 

(1) The zygote gives rise to an irregular 
mass of cells as has been said above. Hand 
in hand with this the cells of the inner integu- 
ment become disintegrated so that there is free 
sct'pe for the suspensor cells to expand in 
every direction. Even the lilamentous pro- 
embryo develops not inside the cavity of tlie 
embryo-sac but in the empty space within the 
outer integument, so that the embryo may be 
said to develop outside the embryo-sac. While 
the susprnsor colls elongate they do so by push- 
ing through the disintegrating tissue and grow 
out into the space outside the embryo-sac. The 
embryo-sac with the degenerating primary 
endosperm nucleus may be seen below the 
developing embryo (Fig. 1). 



Eu;. 1. B. s. of an ovuUj .sliowing tlui proembryo 
d(ivcl opinio ouLside tlio cavity of tliC“(*ml)i‘yo-sac ; tli<; 
dcginicrating primary cnclo«perm nucleus may be seen 
Insidi; the em))ryo-sac , X 80. 

Eic. 2. B. s. of an ovule in whicli “inverUxl pol- 
arity” of the embryo is notice:!, X 80. 

KUi, 3. i<;ml)ry() and its surrounding .straclur(!s en- 
larg(*(Bfrom Eig. 2, X200. 

All figures are shown as tho. micropyle poinlinc avvav 
from ih(? ol)serv(;r. 


(2) A more interesting instance is what may 
b(' des(‘ribed as the ‘Tnverled pedarity of the 
einbryo”. It is a well-known feature that tlic‘ 
radicle end of the embryo in seed is direct’ 
t'd towards the micropyle and the plumule 
towards the chalaza. This character can b(^ 
universally and clearly demonstrated during 
th(' early stages of thi- embryonomy itself. In 
contradistinction t(^> the normal disposition, in 
the present instance the Jilamentous pro(;mbryt) 
was seen developing towards the micropylar 
end. The suspensor cells were as usual 
abutting the micropylar end of th.^ embryo-sac 
(Figs. 2 and 3). Evidently here the prosus- 
pensor cells may be assumed to have been 
formed in the characteristic method described 
for the species, but the filamentous proembryo, 
instead of developing from a cell situated to» 
wards the chalazal end, has developed from a 
coll situated towardte the micropylar end of 
the irregular mass of cells. It could not be 
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determined, however, v/hether such "^inverted” 
proembryo develops to maturity in the same 
disposition or whether the hlamentous region 
cui'ves down towards the chalaza during sub- 
sequent stages so that the fully formed em.bryo 
assumes the normal position. 

The present author has not been able to' 
verify if parallel instances have been recorded 
in literature. However, both kinds of abnor- 
malities described at presnt ar(i extremely rare 
among spermatophytes. The first kind of ano- 
maly is noticed in more than 00 per cent, of 
the ovules of C. hicoior. The second kind, on 
the other hand, was seen only in two ovules, 
in each of which the embryo was in more or 
less the same stage of development. 

Basavangudi, 

Bangalore, B. G. L. Swamy. 

April 20, 1946. 


Swamy, h. G. L., Proc. Ind, Acad. 
194-201. 


ON A NEW SPECIES OF ISACCOCIRRUS 
FROM THE MADRAS BEACH 

Three species of Saccocirrus have been 
recorded from the Indian coast ; S. minor and 
iS. cirratus from the Madras beach (Aiyar and 
Alikunhi, 1944), and S. krusadensis from the 
Gulf of Manaar (Alikunhi, 1942). The present 
form, also from the Madras beach, is the next 
to be added to the genus from India and forms 
the subject-matter for this communication. 

The worms occur in the inter-tidal zone but 
rarely; and each measuring 10 to 12 mm. m 
length, . is pale white in colour. Segmentation 
is distinct, the number of segments varying 
from 50 to 70. The body gradually tapers to 
the hind end. The head is bluntly conical and 
has a pair of dark eyes and two long tentacles 
which have a pointed appearance owing to 
numerous constrictions (Fig. la). The nuchal 
organs are conspicuous, each in the form of 
an oval, richly ciliated depression narrow- 
ing abruptly to the outer border. Palpo- 
cils' are few on the prostomium, tentacles 
and body-surface. Hypodermal glands are 
.well developed. Examined in the fresh condi- 
tion (without a covers] ip) a prominent group 
'of these glands is seen on either side in every 
segment. The last six or seven segments of 
the body are apodous and achcotous. The pygi- 
dium is bifurcated ; anal lobes are long, 
each provided with four to six adhesive x>ad- 
like pupillas on . its ventro-median aspect 
(Fig. 15). Rod-shaped hypodermal glands are 
crowded on each papilla. Palpocils are nume- 
rous on the pygidial lobes. Each parapodium 
carries a bundle of eight or nine capillary 
bristles, all of which have their tips smooth 
and variously expanded. 

The ampulla of the head-cavity extend 
into the first setigerous segment. A conspicu- 
ous muscular pad is absent in the phar 3 mgeal 
wall. Gonads are usually developed from the 
18th or 20th segment backwards. In the male 
the sperms are slender and exhibit movement 
v/hen pressed out. The arrangement of the 
nephridia, sperm-sacs and penes is similar to 
that in S. minor. The penis is ’ thick- walled 
and supported by cuticular rods. 

The present form differs from S. minor in 
the jointed appearance of the cephalic tentacles 
and in the bifurcated pj^giejium. It differs 


Current 
Science 

from S. cirratus in its smaller size and in the 
absence of anal cirri and the pharyngeal nius- 



Fk;. 1 

SaccocirriL^ Or}cnta/L% n. sp.; Copha. ir uad ny^ii ial 
ends. a. x 54; b. x9(). 

cular pad ; and from’ .S', hru^mlcvsl:; in- the 
nature of the setae besides Ahc poorly dtwelop- 
ed pharyngeal musculature. Th.' structure of 
the pygidium is very much similar to that in 
.9, papillocercus, but in the naMire of the seUe, 
pharyngeal musculature and it closely 

resembles S. minor. It could be distinguislu'd 
from all the known species of the gemus bv its 
peculiar smooth-tipped bristles, togollu'r with 
the bifurcated pygidium provided with anal 
lobes. It thus appears to bo undesenbed and 
I assign it to a new species under the name 
Saccocirrus orientalis. 

My thanks arc due to Prof. R. GlopaUi Aiyar 
and Prof. P. Narayana Monon for the kind 
help they, extended to nic. 

Zoology Laboratory, Madras, 
and 

Dept, of Natural Science, 

Maharaja’s College, 

Ernakulam, K. H. Aijkunhi. 

September 1, 1945. 


1 . Aiyar, R. G., and Alikunhi, K. FI., “ On Some 
Arcniahnelids of the Madras Coast,” Prac. Na£. /n<:t , 
Sci. India., 1944, 10 , No. 1. 2. Alikunhi. K. U., 

“ Note on the occurrence of Archiannelids at Krusadai 
together with a de.schption of an undescribed species 
of SaccocirrnP\ Proc. Ind. Sci. Congr., 1942, 29 tli 
Session, Benares. 
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petiolar bundle becomes X-shaped in form — 
the upper limbs being longer and more spread- 
ing (Fig. 4 and Photo 1). The protoxylem 
groups — about four in number — are arranged 
along the margin of tlie upper bay. A little 
higher up the ends of the two upper limbs 
of the xylem are abstricted and the lower 
limbs gradually disappear (Figs. 5 and 6). 
Still higher up, but a little distance below the 
junction of the petiole and lamina, the two 
abstricted strands separate out and form two 
prominent lateral veins (Fig. 7). At this stage 
the xylems of the two mcr is teles are flat or 
slightly concave while the xylem of the main 
petiolar strand is V-.shaped. Fig. 8 represents 
a section at a still higher level where more 
lateral veins have been formed and the midrib 
xylem has not yet lost its V-form. A section 
taken near the • distal end of the blade shows 
the midrib and some of tlie lateral veins cut 
transversely, with their plate- like xylem. The 
upper and lower epidermis are covered by a 
thin layer of cutin. A layer of palisade tissue 
one or two .cells thick, and a highly lacunar 
spongy parenchyma constitute the mesophyll 
(Fig. 9, Photo 2). The brief X-shaped condi- 
tion of the petiolar bundle and the stellate pat- 
tern of the highly lacunar spongy mesophjdl 
are amongst the interesting features of the 

A comprehensive study of the anatomy and 
cytology of the plant is under prexoaration and 
will be published elsewhere. 

Department of Botany, * o 

University of Lucknow, it* Kao. 

April 20, 1946. 

CHROMOSOME NUMBERS OF TWO 
MEMBERS OF THYMELiEACEiE 

The writer wishes to record here the chromo- 
some numbers of two members of the family 
Thymelseacese, namely. Daphne cannahiua 


The number of chromosomes of Daphne canna- 
bina is determined for the fmst time while that 
of Wikstroemia cane:>cens was previously re- 
ported by Strasburger (1909).-^ The present 
count in the latter species by the writer con- 
firms Strasburger’s report. 



Figs, l and 2. Da^hfii; catm ihin a, II mctapliasein 
P.M.C. Fig. 2. Wikst-mnuia amescc’fts. I division in the 
uni-nucleate pollen grain. Figs. 1,2 and 8, X 1700. 

A list of chromosome numbers in the family 
Thymelseaceae is given in the following table. 

The list includes eleven species belong* 
ing to three genera of Thymelaeaceae. From 
the same, it will be observed toat n«9 
is common to all the three genera. Two mem- 
bers included; in the list, however, form an 
exception. They are Daphne odor a and Wi/c- 
streemia indica. In the former n is mostly 14 
and occasionally 12 and M, wdiile in the latter 
it is 26. From the present available data on 
the chromosome number pf the family Thyme- 
lseacese, it would appear’ that the basic number 
of the family is nine. Determination of ciiro- 
mosome number of the remaining species would 
be necessary to find out if the family is repre- 
sented by more than one basic number. 

The writer is indebted to Professor A. C. 
Joshi, D.sc., Government College, Lahore, for 
the material used in this investigation. 


Species 

Chromosome number 

Author 

1 . Daffme Ttiezereicm L . 

9 

Strasburger (1000 ) 

2, Dap/me alpina L. 

9 

>1 >s 

3. Daphne pseiido'7nezeretim A. Gr. 

9 

Onawa (1913)“ 

4. Daphne kiusiana Miq. 

9 

, 

5. Daphne odora Thunb. 

mostly 14, occasionally 12 and 13 

’ > 7 f 

6. Daphne Laureola linn. i 

9 

Fuchs (1938)1 

7. DapJmc Cneornin L. 

9 

>Y 

8. DapJme ca^tnnbiua Wall- 

9 

Venkateswarlu (present lepoit) 

9. Wikstnv7nia indica C. A. Mt-y. 

26 

Winkler (1006)'' 

10. „ „ „ 

26 

Strasburger (1900)*^ 

1 1 . JViksircemia cajiescms M eis sn. 

9 

> * » 

Venkateswarlu (present report) 

12. „ ,, , 

9 

13. Gnidia ear mat a Thunb. 

9 

Strasburger (1009)' 


Wall., and Wikstroamia canescens Meissn, Andhi'a University, 

The number has been counted from polar Guntur, J. Venkateswarlu. 

views at the metaphase of H meiotic division March 4, 1946. 
in the pollen . mother- cells in case of Daphne 

cannahina and from the First division in the 1. Fuchs, A., Osierr. Bot. Zeitschr., 19:^8, 87. 2 

uninucleate pollen grain in case of Wikstre^-- Osawa, I., Joitr, Coll. Agri. Tokyo, 1913, 4 . Stras 

mia canescens. The haploid number of chro- burger, F , Ilhul. Beitr., 1909, 7, 4. Winkler, H., 

xno 3 omes in both the species is 9 (Figs. 1-3). An?!. /a?‘(L hi, Buitenzorg.., 


Revif-ios 


143 


No. i 1 
May t04Gj 


REVIEWS 


Electron Optics and the Electron Microscope. 

By V. K. Zworykin, C. A. Morion, K. G. 

Rambei'g’, J. IliUor and A. V/. Vauet\ (John 

Wiloy iS: Sons), Aii.‘;i!.st 1945. Pp. 7{)(). 

Figs.‘ 54(i. Price $I()J‘0. 

In this book th(‘ aurhor.s have* <it‘ali with tiic 
subject of eU'clron ^»^dios and eltvlron inici*o- 
scopc in a very conipr(*hensivi‘ numiu'r. It is 
divided into two parts. 

Part I contains a non-mathcnialical treat' 
men! of the .subj(‘et wd)i full U'chnical details 
whereas in Part II Die aullior.s have dealt 
with malhtsnalieal Ihoorie.*; ol cletd^ani optics 
and its applicntiou.s. 

Part 1 o))ens with the physics of tdeclron 
optics— the applicatioti cd’ liKht optical IhcO' 
vies and principU\s in electron optics. The 
•different instrumt^nts- (d(‘ctr'on inicro.scopes 
of electric and niaKnetir typc'^; which utilise 
tlK'se principles are de.scribed. After 

sliowing the distinct advantaifcs of (dectron 
microscopes over likht-c>pli(*al iniero.scopes the 
authors proceed to <i<‘scril)c lie' difT(‘r('nt types 
of electron microscopt's that are actually Ixdng 
used in difTerojit kimls (if .scicntihc r('s('arch(\s. 
The book gives elaborate (U'‘-cription of every 
part of the instruintad u\ a very systematic 
way. Part I concludes with a discussion of the 
application of electron microscopes m various 
fields of scic'ntitle rc'search-'-Chemical, Bio- 
chemical, Biological ‘urd others. 

In Part 11 th(‘ authors have ,tri('d to give a 
full theoretical and niatlunnaticsil background 
for the further study of the subjest. Cliap- 
ter I deals with the' principh's of light optics 
and shows how thc'se arc similar to eU'(!tron 
optical principles and how th(*y c'an be siK'css- 
fully applied to electrv'n optics. Coming to the 
chapter on (tectron houses the authors have 
given both theort'tical and practical methods 
of determining the pott‘ntia4 distributions of 
any two electrodes forudug an (tectrou lens. 
They have included in thi'ir discussion diiTer- 
ent types of lenses us vl for different purposes, 
their propferties and performanc(‘s. After 
describing electric lenses they .have dis- 
cussed the magnetic kmst'S and iti tliis connec- 
tion have dealt witli magiudic fields, their 
properties and applications as lenst's. 

The later chapters art* devottxl to a discus- 
sion of the various defsV't.s of each type of 
lens, the causes of these d(?fects and the 
methods of rectification. The last chapter 
deals with the mechanism of image formation 
in electron mlcroacopo.i with dilferent aper- 
tures. In this connection the authors have 
given an account of contour effects, the limits 
to resolution and the limit of recognition of 
small objects. 

The authors have succeeded in helping the 
electron microscopist in understanding his 
instruments much better and using it to hjs 
best advantage. The reviewers have no hesita- 
tion in recommending this excellent book to 


the scientific woxicor dealing with elctrojik* 
(Hiuipmc'ut in general and electron microscope 
in particular. 

S. M. IX G. 

J. C. G. 

The Purification of Water Supplies. By George 
Williams. (Chapman & Hall, Ltd.), 

H14(). Pp. 95. Price 7/0 net. 

In the far-off days v.4ieri the twin sleamc'rs, 
the Penin.sular and Oriental, used . to handle* 
the “u'rry” traflic between Aden and Bombay, 
the captaiji of the Pimhisular said to the prc‘- 
sent reviewer, then on his way to India for 
tJie first time, “You scientific men will be the* 
death of the unfortunate Indian village*!*, In.* 
ha.s grown to be immune to the dangei* of 
drinking dirty water and now with all your 
improvements you will destroy this immunity.'’ 
Curiously the same nossibility is referred to 
in the Epilogue to the volume under review, 
Re(’('ntly also Mr. Gandlii X'omarks on this 
possible immunity. This doe.'-: not prevent 
Mr. Bransby Williams from advocating the most 
up-to-date methods for water purification or 
Mr. Gandhi frenn urging the necessity for 
nu'iital and bodily clean bncjss. Insonsitivenes.s 
to impurity of any kind i.s indeed a mark of 
a l()w standard of living, and there need be no 
iK'sitation, therefore, in advocating the adoption 
of the boat without being constantly roxninded 
that it may be “the enemy of tlic good”. Tin* 
reply to those Wlio would argue that “India i.s 
a poor country and cannot afford these* tnodern 
method.s” is that it is better to jxrovicU* c'Ven 
a fraction of the best whlcli rc‘mains as a 
standard, than to suixply a complete but inelll- 
cii'ut whole. A small plant which will ))roduce 
some pure water is better than a large instal- 
lation which delivers a supply still not abovt* 
suspicion. 

Subject to the forc'going understanding 
Mr. Bransby Williams’ book can bo un- 
reservedly welcomcid. The general intro- 
ductory matter is clear anti rcculable and tin* 
methods and mechanisms described are care- 
fully chosen and critically discussc^d. As an 
engineer he is to be congratulated oii th<‘ 
soundness of Chapter I on the Chemistry of 
Water Treatment. The rather dUIlcuH expla- 
nations of hydrogen-ion concxnitration imd Ihi* 
determination of pH are handled in a manner 
which will be welcomerl bol.h by beginners and 
by older workers in this field. 

Chapter 11 on Coagulants is simply concen- 
trated information, two pa/jes consisting almost 
entirely of typical chemical equations. Chap- 
ter III deals with Ics.s quantitatively definable 
matters such as colloids, colour and the variou.s 
micro-organisms occurring in water.s. It might 
perhaps have been useful if some simple but 
characteristic diagrams of typical organisms 
could have been included. 
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The author modestly prefers to quote expe- 
rjenced authorities w.hen ho feels that the sub- 
ject is better dealt v:ith hv direct quotation 
rather than by second-hand paraphrase. Thus 
the excellent Chapter IV on Self-Fvrihcation 
ot Water quotes largely from the American 
Manual of Waterworks Practwe and from 
Dr. Adeney’s book on tlie Dilution Method of 
Sewage Disposal, following in this last respect 
the example of the presen: reviewer in his own 
publications. 

In the more descriptive chapters on Chemical 
Precipitation, Softening of 'Water and Filtra- 
tion, only the most recently adopted and pro- 
ven plants and methods are described includ- 
ing flocculation mechanism, clarifying mechan- 
ism and the “accelator” process for the addi- 
tion of softening chemicals. Base exchange 
methods are illustrated and mention is made of 
the use of organic bases capable of removing, 
on a laboratory scale at any rate, the solids 
from sea-water. 

In the chapter on Filtration, including as it 
does, various mechanical filters, it would have 
been interesting to have the author’s opinion of 
the use of “activated silt” for purification of 
water on the same principle as activated 
sludge is used to purify sewage. The idea was 
derived from the observation of the self-purifi- 
cation of the silt-laden waters of the Yangtze. 
The principle has been adopted at one of the 
Birmingham sewage works, loam being used as 
a vehicle for the purifying bacteria, and it is 
reported to have been used at more than one 
centre for the purification of water in place of 
mechanical filters. T.'ic type of m.echanical 
filter using constahtiy moving sand is in fact 
a stage in the development of the idea. 

The last long chapter on Sterilisation may 
be of special importance for India where cheap 
electrical power is becoming increasingly 
general. For many years the use? of ozone 
which has long ago Droved its efficiency at 
several centres in Holland and France has been 
held up on account of cost. 'Provided it can 
be supplied at a cost reasonably competitive 
with chlorine, its simphcity as compared with 
the many pitfalls attending the use of chlorine, 
well described in the present book, will give it 
easy preference. 

In conclusion, if may be hoped that wide 
agreement may be shev/n by those in authority 
with the author’s most wise and experienced 
recommendation that careful scientific investi- 
gation should precede every new scheme of 
water supply. In this investigation and subse- 
quent control, as he rightly says, in the con- 
cluding sentence of his valuable and interest- 
ing 'book, “chemists, bacteriologists, engineers 
and waterworks managers, all need to take 
their full share”. 

G. J. F. 


Electric Power System Control. By H. ‘ P. 
Young. Second Edition Revised. (Published 
by Chapman & Hall) , 1946. Pp. xii -f 369, 
with 249 Figs. 25 sh. net. 

The book is one of a series of Monographs 
on Electrical Engineering brought out with the 
aim of providing practical engineers and ad- 


vanced students with an up-to-date survey of 
a particular branch of the subject. 

The subject-matter of the volume under re- 
view is one in which the advances made during 
the past few years, especially with the advent 
of the Grid System, have been phenomenal. 
In view of the fact that the literature dealing 
with these advances is not only voluminous 
but is also widely scattered in numerous 
journals, the presentation of the subject in a 
book form is most welcome. 

The book opens with a chapter on the Paral- 
lel Operation of Generators and the character- 
istics of exciters, which are of fundamental 
importance to a clear understanding of some 
of the problems relating to system control. 

This is followed by two chapters on the 
subject of Automatic Regulation of Synchro- 
nous Machines, both for voltage and power 
factor control — a subject which has an import- 
ant bearing on system stability. 

The fourth chapter deals with the Automatic 
Synchronizing of Generators, which is now 
more or less universally adopted in all large 
power stations with a view to avoid heavy 
current surges. 

The next four chapters relate to S\vitchgear 
and associated problems such as control of 
short-circuit pow<er by the use of reactors, 
different types of circuit breakers, power sta- 
tion switchgear arrangements, and short-circuit 
calculation. The special attention paid to the 
subject of Airblast Circuit Breakers which is 
being developed considerably during the last 
few years, is very appropriate and welcome. 
It seems probable that for switching at 33 Kv 
and above, especially in the larger sizes, the 
airblast circuit breaker might ultimately re- 
place the oil circuit breaker, since it possesses 
the important advantage of containing no fuel 
which might assist in the spreading of a fire 
breaking out in the switch room. Also since 
air is employed as the extinguishing medium, 
fresh air is available for every operation, and 
owing to the shorter breaks and arcing times, 
the arc-energy is only a fraction of that in an 
oil circuit breaker, resulting in less burning of 
the contracts. The elimination of the necessity 
for changing the oil periodically and for drain- 
ing the breaker before contact inspection can 
be made, will also greatly facilitate the prob- 
lem of contact maintenance. 

Chapters' nine and ten arc devoted to the 
important subject of Interconnection of Power 
Stations and Apparatus for Interconncctor 
Control such as boosters, tap-ebanging gear, 
and induction regulators. 

The book concludes with a chapter on the 
Principles of Automatic Supervisory Control, 
which provides a reliable means of affecting 
all system of operations from a distance and 
thereby permits the control to be centralized. 

In a work of this kind, selection' of material- 
is no easy task if the size of the book is to 
be kept within reasonable limits. Obviously 
the author has mainly in view the needs of 
the practising engineers engaged in electric 
power system operation, and students special- 
izing in power engineering. 

There are over 200 line diagrams and photo- 
graphs illustrating modern, practice, *many of 
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them being taken from the technical publica- 
tions of leading manufacturers. The biblio- 
graphy at the end of the book will be found 
very useful. The printing and get-up of the 
book are excellent and leave little to be 
desired. The book should find a place in the 
library of every electrical engineer. 

H. N. Ramachandra Rao. 

Electrotechnics, Nos. 3iid 18. Journal of 
the Electrical Engineering Society, Indian 
Institute of Science, Bangalode. Edited by 
D. J. Badkas, m.sc., a.i.i.sc., a.m.i.e. (Ind.) 

The issue under review is n combined num- 
ber for 1944 and 1945, and contains many arti- 
cles of interest to the eleciTlcal engineers. The 
distinguished contribators include the late 


Professor J. K. Catterson-Smith, l^rofessor S. P. 
Chakravarti and Brigadier H. H. Berridge 
(I.E.M.E.). 

It is difficult to pick out for special mention 
any article since they are all of higli standard 
but mention may be made of the following 
articles as of special interest to Indian readers. 
‘On the possibility of an Ultra-short wave first 
grade broadcasting service in India,’, ‘Electric 
power development in C.P. and Berar’, ‘A high 
voltage testing laboratory for India’, and ‘The 
combustion gas cycle and its application’. 

The Journal maintains its usual high stand- 
ard both in its contents and get-up, and 
deserves to be read by all •intere.sted m tlie 
field of electrical engineering. 

B. N. N. 


SCIENCE NOTES AND NEWS 


Hair-Ball in the Stomach o£ a Calf. — 
Mr. M. C. Nambudripad writes from Vilayur as 
follows 

I READ with appreciation the letters published 
in the February and hlarch issues of Current 
Science, in the above matter. I hope, the fol- 
lowing observations will be of general interest. 

In certain parts of Malabar, when cattle die, 
they are handed over to the Pariahs. As they 
cut open the abdomen of the dead animals, 
they sometimes come across such hair-balls. 
I have, as a matter of fact, got such balls 
with me. The balls, however, are smaller in 
size than that described in the note in the 
February issue of Current Science. 

The hair-ball has its use also, as a cure for 
ringworm in the head, with complete loss of 
hair from the infected parts. It is rubbed for 
some time daily in the alfected places for some 
days, when tiny brownish hair will begin to 
appear. The rubbing may then be stopped. 
The new hair will gradually turn black and 
grow like ordinary hair. 

Ts it the mere rubbing that destroys the in- 
fection, or is it a special property of the hair- 
ball ? — I cannot say. TJ^.ore is room for re- 
search. 

Sixth International Congress for Applied 
Mechanics — .In line vdth the decision reached 
at Cambridge in 1938, it is proposed that the 
Sixth International Congress for Applied 
Mechanics be held in Paris, from September 22 
to September 29, 1946. The invitations to the 
Congress are extended on behalf of : TAcade- 
mie des Sciences de ITnstitut de France, la 
Direction des Relations culturelles, le Centre 
national de la Recherche scientifique, Tlnstitut 
de Mecanique de la F aculte des Sciences de 
Paris, la Societe francaise des Mecaniciens, 
r Association technique Maritime et Aeronauti- 
que. The Congress will meet at the Sorbonne. 
The Congress will be divided into the follow- 
ing Sectiems: (1) Structures, Elasticity, Plas- 
ticity; (2) Hydro- and Aerodynamics, Hydrau- 


lics; (3) Solid Dynamics, Vibration and Sound, 
Friction and Lubrication; (4) Thermodynamics, 
Heat Transfer, Combustion, Fundamentals of 
Nuclear Energy. Besides the paper.s pj'esented 
in these Sections, a number of General Lec- 
tures will be given on sub.iects of cun-ent 
interest. The titles of these Lectures will be 
made known in a later notice. Those v/ho 
desire to become me.mbers of the Congress are 
requested to inform the Secretary-General as 
soon as possible of their intention to attend 
the Congress. They shall also indicate .at the 
same time whether they wish to present a 
paper, and in what Section. This is required 
in order to facilitate the preparation of the 
program and the issuing of further notices. 
Communications are to l^e addressed to the 
Secretary- General of the Sixth Interfiaticnal 
Congress for Applied Mechanics, Institut, 
Henri-Poincare, 11, rue Pierre -Curie, PARIS 
(V). - . 

Dr. F. Verdoorn, Managing Editor of Chro- 
nica Botanica, and! Botanical Adviser to the 
Board for the Netherlands Indies, Surinam and 
Curacao, writes that since his previous repoits 
(Science, Nov. .16 et ante) the death has been 
announced of the following biologists and agro- 
nomists in the Netherlands Indies: — Dr. J. D. F. 
Hardenberg, Director, Laboratory for Marino 
Biology, Batavia; Dr. Tr. Ch. Coster, Director, 
Experiment Station, V/est Java, Buitenzorg, 
formerly ‘Chief Forester (executed July 1943, 
by the Japanese) . 

Scientists . in the F.ir East. — According to 
word received from Singapore, Dr. M. A. Donk, 
Mycologist of the Buitenzorg Botanical Gar- 
dens, Dr. G. Giesberger, Microbiologist, and 
Dr. L. van der Fiji, known for his work on 
floral biology, are in Singapore, in relatively 
good health. Mr. R. E. Holttum, Director of 
the Botanical Gardens of Singapore, is now in 
England; Dr. E. J. H, Corner is in charge of 
the Gardens during his absence. Dr. M. R. 
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Henderson, the Curator of the Gardens, who 
spent the war years in Nev/lands, South Africa, 
is on his way back to Sing-aporo. 

Of internationally known biologists in- the 
Netherlands Indies, it may be of interest to 
state that the following were alive last Octo- 
ber: — Miss Dr. B. Polak., Research Associate, 
Institute of Soils, Gen. Agric. Expt. Station, 
Buitenzorg; Dr. D. F. van Slooten, Chief, Her- 
barium, Government Botanic Gardens, Buiten- 
zorg; Dr. H. J. Toxopeus, Head, Bot. Lab., 
Gen. Agric. Expt. Station, Buitenzorg; Dr. L. J. 
Toxopeus, Entomologist, Zoological Museum, 
Buitenzorg; M. A. Lieftinck, Chief, Zoological 
Museum, Buitenzorg; Prof. Dr. K. B. Boedijn, 
Director, College of Agriculture, Buitenzorg ; 
Dr. M. Hille Ris Lambers, Geneticist, Expt. 
Station, Central and East Java, Malang. 

A more or less complete list of scientists 
who were in the Netherlands Indies at the 
time of the JajDanese invasion, with notes about 
their position, at that time, has been prepared 
by F. and J. G. Verdoorn and will be published 
shortly in Science and Scientists in the Nether- 
lands Indies, edited by P. Honig and F. Ver- 
doorn. Copies of this list, interleaved with 
blank paper, may be obtained without charge, 
from the Librarian, Central Depository Library 
for the Netherlands Indies, 10, Rockefeller 
Plaza, 14th Floor, New York 20, N.Y., or the 
Editor of Chronica Botanica, P.O. Box 151, 
Waltham 54, Mass. 

GEOMAGNETIC STORMS 

A considerable number of geomagnetic dis- 
turbances were recorded at the Alibag Magne- 
tic Observatory during the quarter ending 
March 1946. Some details of those geomagne- 
tic; storms which have been classified as great 
or very great according to the standards of the 
Alibag Observatory have been given in the 
following table in which t, f represents time. 


ranges in the three diiferent elements (D, H 
and V) of the earth’s magnetic field as record- 
ed at the Alibag Magnetic Observatory during 
the storms have also been given, D in minutes 
of arc and H and V in y where 1 7-10 - --gauss. 
The maximum k-index say) recorded dur- 
ing the storm has also been given in Table I 
below. 

The storm of February 7-8, though cannoto 
be classified as very great from a considera- 
tion of ranges only, it was remarkable for a 
number of very short period fluctuations last- 
jng for 2 to 3 hours each time. The vibrations 
in all the three elemc-nts were sometimes so 
rapid that it could .not even excite the photo- 
graphic paper properly and as a consequence 
the magnet traces were faint at certain times. 
This storm is no doubt connected with the pas- 
sage of the great sunspot which crossed the 
central meridian on the 5th February 194G. It 
is reported that the usual aurora borealis have 
also been observed in high latitudes during the 
storm. A number of solar flares of the type 
which are usually associated with radio fade- 
outs were also recoided during the storm and 
also before its commence. uient. 

The storm of March 28-29 is the most intense 
(from the standpoint of range measurement) 
of all storms recorded at Bombay during the 
last one hundred years. Previous to this the 
maximum range in H was 1023 attained during 
the storm of the 4th February 1872, when even 
aurora was seen at Bombay. Radio fade-outs 
and also disturbances ' in telegraphic transmis- 
sions are usually associated with this type of 
magnetic storms. This storm is also possibly 
associated with an active spot-group which 
crossed the sun’s central meridian on the 27th 
March 1946. Distinct solar flare effects were, 
however, not noticed In the present case. 

From the nature of the records it can be 
said that in the case of all the storms referred 
above their commencements have also been 
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H 

V 
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January 3-4 

13 

37 

16 

00 

4 

8-7 

278 

43 

8 

Sudden 

February 7-8 

15 

48 

16 

00 

6 

10-7 

241 

57 

7 

Sudden 

March 9-11 

17 

30 

20 

00 

6 

6*2 

158 

61 

6 

Gradual 

March 22-26 

11 

08 


•• 

i 9 

7-1 

1 420 

67 

7 

Sudden 

March 28-29 

12 

06 

13 

30 

6 

22-8 

1041 

141 

9 

Sudden 


(I.S.T.) of commencement of the storm and its recorded practically simultaneously on all 
intense phase respectively and T, the duration the different magnetic observatories of the 
of the intense phase expressed in hours. The world. 
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industrial development and 

GOVERNMENT POLICIES* 


^HE industrial life of this country has long 
been on a low level and wholly unsatis- 
factory. What our Organization has been plead- 
ing for, for the past six years, have been 
privileges and concessions which all progressive 
Governments are accustomed to grant or pro- 
vide for the orderly growth of national indus- 
tries. The demands we have been putting 
forward are mostly such as business men freely 
received in countries like the Dominions of 
Canada and Australia. Those members of the 
British Commonwealth, it might be remember- 
ed, have Governments which are in complete 
sympathy with their respective populations. In 
this country too the activities of industrialists 
and businessmen would in all probability have 
borne similar fruit and they would have led 
to a high level of productivity and prosperity 
had the Government of this country not been 
directly opposed to the views and wishes of our 
business population in this matter. 

Perils from Further Neglect of Industries 

To what low level the industrial performance 
of our population has fallen will be understood 
from a comparison of the estimated average 
annual per capita production from industries 

* Extracts from Sir M. Visvesvaraya*s AcldreSsS to 
the First Quarterly Meeting cf the Central Committee 
of the Manufacturers’ Organization, 9th 

June 1946. 


which is about Rs. 15 in India and Rs. 800 to 
Rs. 1,000 in the two Dominions I have just 
named. All the facts and figures available — 
the retardation of industries before the war, 
the persistent obstruction to the automobile 
industry and the deliberate omission of heavy 
civilian industries during the war cannot lead 
to any other conclusion than that the present 
Government have been hostile to the promotion 
of industrial life of our country. 

The result of past policies of retardation of 
industries has been expensive unemployment, 
short employment, malnutrition, chronic econo- 
mic distress and at times starvation among 
vast masses of rural and labour population. 
The past policies and the present attitude of 
Government create a fear in the people’s minds 
that the future of industries in this country 
under the present bureaucratic administration is 
wholly unsafe. The future is full of uncertainty 
and safety lies in rousing the nation to a sense 
of its perils by a campaign of economic 
preparedness undertaken by well-informed or 
expert public-spirited citizens in all parts of 
the country. 

Government Mechanism to Help Industries 

The informed public in the country has 
always desired that industries should be a 
Federal subject but Government have for their 
own reasons transferred the subject to Provin- 
ces under the Parliamentary Act of 1935. 
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Industries is the most important source of 
production and income in the Dominions,^ in 
England and in the United States of America. 
To relegate such a subject to the inexperienced 
. direction of the Provincial administrations is 
itself proof of Government’s disinclination to 
foster industries. 

The immediate needs are — a well-equipped 
Industries Department at the Centre and the 
appointment of a full-time Minister in charge. 
To remove the present lack of touch _ between 
the Government and the public in this sphere 
an Industrial or Economic Council should be 
brought into existence. The Council will act as 
a liaison agency to bring together the Govern- 
ment which has the power and the industrial- 
ists and business men who have the need of 
the protection of that power in the interests 
of industrial development. 

I have often recommended a grant of, say, 
,Rs. 6 crores to be distributed among the pro- 
vinces for preparing the country for industrial 
development, for supplying industrialists with 
the necessary information concerning machi- 
nery, experts, and other facilities required and 
for conducting the research work needed. In 
foreign countries like Australia, Government 
help industries by a permanent Tariff Board 
and adequate tariffs and subsidies. 

Research work has been going on for four 
or five years but it was utilized mainly for 
war industries. It did not extend to any appre- 
ciable extent to civilian industries. Heavy in- 
dustries, even those required for war, were kept 
out of the country. The establishment of the 
automobile industry received special discourage- 
ment and an aircraft factory started by Indian 
initiative was not allowed to manufacture 
planes. When the time for actual manufacture 
came, it was reduced to a repair shop. 

Research work in the various Universities 
and Educational Institutions is going on without 
any appreciable direct contact with heavy in- 
dustries. There is no one appointed to take 
stock of work done at the end of each year 
and to see that the money spent is being wisely 
used to promote industries. 

General Equipment to Promote Industries 

Adequate facilities are provided in every pro- 
gressive country for the promotion or growth 
of industries. The usual equipment falls under 
some half a dozen heads, namely, tariff protec- 
tion, subsidies, banking and finance, statistics, 
technical and commercial education, and travel 
facilities. In such countries these wants are 
attended to either by Government establish- 
ments or by private companies or firms, and 
Government give every facility in their power 
to supply or promote the wants as soon as 
they come to their notice, 

Ho attention is paid to these wants on any 
system in India.. A Tariff Board has been 
newly appointed, but it is not permanent nor 
has it power or specific duties to foster 
industrial growth as the corresponding Board 
in Australia for instance, is vested with. The 
tariffs are not adequate to keep out unwanted 
foreign imports. Until recently banking faci- 
lities were not adequate but a great develop- 
ment has taken place during the war period 
mainly through the efforts of prominent busi- 
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ness men and groups. The want of adequate 
statistics has long been one of the main obsta- 
cles in the way of reliable planning and deve- 
lopment. In the absence of statistics the 
country does not know where it stands. 
Technical and commercial education available 
is very limited. Travel facilities within the 
country are not organised. Hotels and trans- 
port facilities for trade and industry are not 
developed to suit the classes of people who 
would use them. It must be mentioned, how- 
ever, that since the close of the war, Govern- 
ment have been giving opportunities to small 
deputations of leading industrialists and scien- 
tists to visit England and America. It is also 
pleasing to have to state here that within the 
past few days a small handbook of statistical 
information has been issued from New Delhi. 
There has been no time to assess the value of 
the statistics now placed at the disposal of the 
public but the publication itself is a welcome 
sign of change in the Government outlook. 

Special Equipment for Immediate Needs 

Industrial advance everywhere largely de- 
pended upon the sympathy of the administra- 
tion and that sympathy has been lacking in 
the present case. It can only be supplied by 
a Democratic or National Government. Some 
time ago, our Organization put forward a few 
urgently needed constructive proposals for the 
consideration of the Government and the pub- 
lic. Among these were a Technological Insti-^ 
tute. Machinery Manufacture, Establishment of 
Firms of Consulting Engineers and Manufacture 
of Defence Machinery. Several larger propo- 
sals of this description have been approved 
or were independently put forward by the 
Government of India in 1944-45. 

Since they came to know that there was dis- 
satisfaction due to the utter neglect of civilian 
industries in the first three years of the war. 
Government have established a special Plan- 
ning and Development Department and ap- 
pointed an Industrialist of known ability to be 
in charge. The Minister studied the conditions, 
organised the necessary staff, travelled through 
the country and after a visit to England and 
the United States of America put forward 
a large number of proposals and made several 
important promises on behalf of the Govern- 
ment of India. The then Secretary of State for 
India, Mr. L. Amery, spoke enthusiastically 
and practically endorsed those promises. But 
for some reason not known for the public the 
new Planning and Development Member had to 
quit office and although the machinery he 
started is allowed to continue and money is 
being spent, no work of a constructive charac- 
ter has begun. No single heavy industry of 
any importance which was favoured by the 
Member seems to have come into existence. 

One of the proposals put forward by the new 
Planning and Development Department was the 
nationalization of industries. Care will have 
to be taken that the present capitalist system 
is not disturbed or summarily abandoned be- 
cause in the present primitive stage of develop- 
ment, capitalism is likely to serve the country’s 
purpose better than nationalization. The 
tion of nationalization may be taken up if 
considered necessary after the present working 
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conditions are brought into conformity with 
the highest ideals and performances in capi- 
talist countries. , 

Heavy Industries 

To give training in heavy industries is a 
vital necessity at the present time. It needs no 
saying that heavy industries are of the highest 
value both for production of commodities and 
for building up armament and other Defence 
machinery. But these industries were retarded 
before the war, kept out of the country during 
the war, and obstacles of various kinds — many 
avoidable, some perhaps inevitable, are now 
impending progress in post-war period. 

This Organization issued a small pamphlet 
in 1945 in which were given lists of heavy 
industries which business men in various parts 
of the country wished to see established. The 
manner in which it was proposed to distribute 
these heavy industries among the various Pro- 
vinces and States was also detailed. A balan- 
ced distribution was suggested because heavy 
industries in the country were few and they 
had been very unequally distributed. Govern- 
ment have done nothing themselves even on 
this proposal. No notice has been taken of 
the suggestion that private entrepreneurs and 
industrialists who are eager to start industries 
should be given encouragement. The eagerness 
is still there but there is at the same time some 
hesitation and doubt that industries after they 
are actually started may come to grief. 

There is abundant scope for the rapid estab- 
lishment of key and heavy industries like steel, 
power, internal combustion engines, mill machi- 
nery, railway machinery and plant, auto- 
mobiles, aeroplanes, dye-stuffs, drugs, and the 
like. Private capitalists and indigenous com- 
panies can promote many or all these indus- 
tries if trust in Government policies is restored. 
This object would be gained if direct en- 
couragement is given in the shape of contribu- 
tion to share capital of companies, of removal 
of impediments when brought to notice with- 
out, prolonged delays, of sanction of priority 
for foreign purchases, and foreign exchange, 
and transport of essential machinery from 
foreign countries. 

Village Group Industrialization Scheme 

A proposal for the development of lighter 
industries in rural areas to which this Organ- 
ization attaches considerable importance ^ is 
what is known as the Village Group Industrial- 
ization Scheme. This scheme deals with 
groups of 5 to 10 or more villages in a dis- 
trict, each group having an aggregate popula- 
tion of about 15,000. A Committee of 7 to 12 
members chosen from the most competent peo- 
ple of the area is appointed to work for the 
introduction or establishment of small-scale 
industries. 

The object of this scheme is to form village 
group units and train the population in each 
group to organize, establish or promote small- 
scale industries on modern business principles. 

Incidentally another object is to increase 
the working power of the individual citizens, 
families or groups of citizens by giving them 
opportunities of working in team spirit and on 
the self-help principle. 


A Central Village in the group will be selec- 
ted to form the seat or headquarters of the 
committee. The committee will employ hono- 
rary workers or engage the staff necessary to 
instruct the rural population to establish and 
carry on minor or cottage industries. The 
scheme contemplates training the people in 
organization, power of initiative and self-help 
generally. 

Now that the war is over, it should be 
possible to hold rural conferences under the 
supervision of local leaders, to draw up sup- 
plementary rules and give village group com- 
mittees opportunity to develop sound village 
administrative practices. 

There are 700,000 villages with a population 
of about 350 million in this country. If this 
scheme is efficiently and effectively worked, 
the prospects of village life will indeed become 
appreciably brighter at no distant date. After 
an effective start is made with industries, 
other developments in village reconstruction 
may be taken up, eventually leading to . 
nation-building. For a clearer explanation of 
all that is proposed, reference is invited to the 
several pamphlets on the subject issued by our 
Organization.'' 

Doubling Production in Five to Seven Years 

On account of world changes due to progress 
of science and the two world wars, changes 
will be necessary also in the outlook and habits 
of the working population — more particularly 
in village life. 

Somehow mass education was neglected in 
the past. Education was given only to the 
richer and enlightened classes. Everybody was 
content with that. 

An enormous number of vocational and occu- 
pational schools, say, at the rate of about 50 
in every district are a prime necessity. The 
Universities and Educational Institutions should 
recognise the importance of developing the 
man-power resources of the country hy a liberal 
expansion of elementary and technical educa- 
tion. Also practices of increasing production 
and income by the use of machinery should 
become common. The people should be taught 
to work harder, to work under discipline, to 
utilise machinery to practise thrift and gradu- 
ally develop team spirit and the habit of 
collective effort. 

The country is quite ready for all this kind of 
v/ork and training, but organization and power 
of initiative have been lacking. This is be- 
cause even in the matter of production, Gov- 
ernment do not see eye to eye with the people. 
They have their own bureaucratic methods 
which kill initiative and the self-help spirit. 
Every Village Group Committee should begin 
by watching progress in productivity and in- 
come (first in industries and after two or 
three years both in industries and agriculture) 
by statistical measurement. If this is done 
and special regard is paid to both quantity and 
quality of products in the two spheres, there 
is every prospect of production and income in 
the village unit area being doubled in five to 
seven years’ time. 

Practice of Storing Two Years’ Food Supply 

From the experience gained in Calcutta in 
1943 and again in the current year in various 


J50 Industrial Development and Government Policies [Current 

iScience 


parts of India, it is clear that world conditions 
have changed and that it would be safer for 
our population in every area to store sufficient 
food for emergencies in advance. In former 
times and even now in many parts of the coun- 
try food grains are stored in underground pits 
or large pottery or earthenware vessels. There 
is no reason why sufficient food supply should 
not be stored to last for a couple of years. The 
cost of food in normal years will be small 
and as a measure of self-protection the village 
population will learn to store food grains and 
to change them from year to year to keep the 
hoards fresh. 

One of the advantages of village group unit 
will be that the responsibility for food storage 
for the future could be very appropriately 
taken over by the village units themselves. 

The training in self-help and self-sufficiency 
in this manner will be of special value in 
preparing the enormous rural population to 
look after its own subsistence interests to a 
very material extent and lighten the burden 
of administration of feeding the populations in 
their charge in famine times. The spirit of 
self-help and self-sufficiency which will be 
acquired by such habits of prudence will be a 
gain of national value. 

Insufficient Attention Paid to Industrial 
Development 

From what I have stated so far two sets of 
inferences emerge. One is that equipment 
usually provided by progressive governments 
for promoting industries is lacking, and no 
signs exist that Government here were actuat- 
ed by any desire to promote industries. 

The second is that our Association — ^the 
A.-I.M.O. — is endeavouring, in however feeble 
a way it may be, to serve the cause of in- 
dustries — by inducing business men to organize 
new factories and establishments, by persuad- 
ing manufacturers and business men to work 
in team spirit, by advocating the liberal use of 
machinery and machine tools wherever it 
helped to economise human labour or increase 
production, and by rousing public interest in 
industries and doing whatever was possible to 
make the ordinary citizen industry-minded. 


We are also endeavouring to bring to the 
knowledge of the common people the changed 
conditions of the business world, how safety 
lies in their following the post-war activities 
of progressive nations to the extent permitted 
by our resources, and how they should improve 
and strengthen their working power by in- 
creasing their knowledge and skill, by adopt- 
ing modern business practices and resort 
to collective action whenever circumstances 
demanded. 

No Comprehensive Outlook 

The country is suffering from manifold defi- 
ciencies and evils among which illiteracy on a 
colossal scale may be said to be the most 
grievous. Enormous man-power which is 
badly needed for the country’s uplift is left 
idle and is being wasted. The growth of popu- 
lation without a corresponding increase of 
income is another great evil. Unpreparedness 
for defence at a time when transfer of political 
power is imminent is a third. Alongside all 
these, comes the Government’s persistent oppo- 
sition to the growth of industries,, particularly 
of the large scale or heavy type. Little atten- 
tion is paid and practically no money spent 
on what truly constitutes the life-line of the 
country’s business system and what ought to 
be treated as Government’s vital and foremost 
responsibility. 

Planning based on a study of deficiencies and 
wants is the best means of bringing the coun- 
try’s affairs into an orderly manageable shape. 
At present in the name of post-war recon- 
struction a number of schemes are being sanc- 
tioned but they were selected after consulting 
responsible public men interested in the deve- 
lopments. A few proposals like the expansion 
of electric power, irrigation, etc., have been 
approved or sanctioned, but this is being done 
without examining or taking into account 
schemes which are more urgent or important 
and before any unified development policy is 
declared in consultation with leaders who know 
the country’s needs. The working power and 
employment prospects for the poorer rural and 
labour population are alarmingly low. The 
country is meeting the future unprepared. 
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p RE WAR Germany had secured a well- 
deserved leadership in the field of scienti- 
fic Journalism; Kolloid Zeitschrift was the 
internationally recognised medium through 
which much of the specialised work in the 
field of colloids found adequate expression. 
The fate of this publication, however, is yet 
unknown. In the meanwhile, there has been 
an ever-increasing expansion of research acti- 
vity in the field of colloids, both pure and ap- 
plied. Colloid science has permeated and in- 
fluenced newer fields of technology thanks to 
war-time developments in plastics, elastomeres, 
synthetic fibres and high polymers. A medium 
for the publication of developments in these 
expanding fields became an imperative neces- 
sity; this has found its fulfilment in the Jour- 
nal of Colloid Science, which represents the 


first journal on colloid science in the English 
language; it is '‘devoted to scientific, techno- 
logical and biological aspects of colloid 
science.” The Journal has the support of an 
international panel of distinguished and fami- 
liar personalities in the field of colloid science 
and is published by Academic Press Inc., the 
well-known publishers of scientific literature. 
We share with the publishers the “hope that 
this publication specialising in problems of col- 
loids and surface phenomena will make it 
easier for the members of the research labora- 
tories of universities and industries to follow 
up developments in this field of science and to 
find inspiration for its application”. We wish 
to extend to the Journal a hearty welcome and 
wish it a career* of expanding service. 
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the near approach of the sunspot 
maximum in 1948, 1949, one feels 

inclined to examine the claims made by 
earlier workers regarding the association be- 
tween sunspots and rainfall with a view to 
find out whether a general indication of the 
character of the coming rainfall seasons cam be 
had from a study of the trends in sunspot 
variation. The inquiry will be all the more 
opportune just now in respect of Indian rain- 
fall in view of the food situation and the im- 
portant bearing the coming monsoon season 
will have on the same. The aim of the present 
article is, therefore, to review the claims put 
forward by earlier workers with up-to-date 
data and to find out whether there is any justi- 
fication for the claims. 

Sir Gilbert Walker, after correlating the 
annual rainfall over 154 stations over the globe 
with annual sunspot numbers prepared a map 
of the correlation coefficients and formulated 
the following broad conclusions : — 

(1) “The general ini])ressioii left by an examina- 
tion of the chart may be one of disappointment at 
the comparative insignificance and inconsistency of 
the results ; and it would appear from the previous 
section that the irregularities of local distribution 
arc, in some cases at any rate, responsible for this. 
But it would appear that the coefficient of rainfall 
with sunspots is not in general larger than would 
be produced by mere chance; for among 100 sta- 
tions whose rainfall may be regarded as independent 
the probable value of the largest coefficient is four 
times the probable value for a single station. It is 
only where the coefficients over a region have some 
appreciable tendency towards uniformity that a real 
relationship may be concluded. The relationships 
seem real in the case of the Nile and India; but 
perhaps the clearest case is South America, where 
below latitude 30° rainfall is deficient when sun- 
spots are numerous ” 

(2) “In the case of India, for example, the cor- 
relation coefficient of sunspots with the total annual 
rainfall over the plains as given by all the stations 
in existence since 1865 to 1912 is -1-0-26.” 

He, however, found that the correlation co 
efficients in respect of nine individual stations 
which he selected for India were very small 
varying between —0*03 to -|-0-19. “The natu- 
ral explanation is,” he says, “that the variations 
in solar activity affect the monsoon as a whole, 
but not the irregularities in the geographical 
distribution of the rainfall of India as a whole.” 

Sir Gilbert’s conclusions indicate a positive 
relationship between sunspot's and rainfall in 
India as a whole. According to this, years of 
sunspot maxima should be associated with 
years of abundant rainfall and sunspot minima 
with years of scanty rainfall. 

Stetsori- while summarising the effects 
of sunspots on weather as investigated by 
Mr. Clayton, says: — 

“South America, Africa, India and Australia all 
show again 10 to 20 per cent, more rainfall during 
sunspot maxima than during sunspot minima.” 


We shall, in what follows, review the rela- 
tionship between sunspots and the monsoon 
rainfall in India based on data of the period 
1875-1945. For annual sunspots the mean 
annual sunspot numbers published by Wolf and 
Wolfer have been used supplemented by final 
sunspot numbers published in Terrestrial Mag- 
netism and Electricity every year. For 1945, 
however, a provisional mean sunspot number 
of 38 has b.een assumed as no final figures are 
yet available. For rainfall, the departures of 
monsoon rainfall (June- September) for the 
two large divisions of ‘'North-West India’* and 
“Peninsula” have been considered separately. 
The two large divisions are the same as those 
used in seasonal forecasting in the India 
Meteorological Department. “North-West India^* 
includes United Provinces West, the Punjab, 
Kashmir, North-West Frontier Province and 
Rajputana. “Peninsula” includes Gujarat, the 
Konkan, the Bombay-Deccan, Central Provin- 
ces, Hyderabad and North Madras Coast. The 
rainfall departure for each year is based on 
the data of a large number of stations record- 
ing rainfall and fairly indicates the average 



Fig. 1. Sunspots and monsoon rainfall departures 


Fig. 2. Dot diagrams of f- unspots and monsoon 
rainfall departures 

rainfall condition in each year over the res- 
pective region. 

Fig. 1 shows for comparison the annual sun- 
spot numbers together with the monsoon rain- 
fall departures in “North-West India” and 
“Peninsula” from 1875-1945, a period of 71 
years, covering a little over six sunspot cycles. 
•In Fig. 2 are shown the dot diagrams of sunspot 
numbers and the monsoon rainfall in the two 
forecast divisions. The points in these two 
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diagrams are scattered all over and do not 
indicate any relationship between monsoon 
rainfall and sunspot numbers in either of the 
two regions. Any linear relationship between 
the two elements should have been reflected 
in the arrangement of the points in the dia- 
gram about a line which is not the case here. 

A reference to. Fig. 1 would, however, indi- 
cate that there are a few coincidences such as 
for the years 1892, 1893, 1894, 1916 and 1917, 
when both sunspot numbers and rainfall have 
been high. Similarly the sunspot minima in 
the beginning of the period is associated with 
one year of scanty rainfall in 1877 and again 
in 1899 and 1901 and 1911-1913. But these 
coincidences stop there and curiously enough 
during the last two cycles there are instances 
of a negative relationship between sunspots 
and rainfall, e.g., 1932, 1933, 1934 and 1935; 
1942, 1943, etc. 

Table I below gives the correlation coeffici- 
ents between the sunspot numbers and the 
monsoon rainfall in “North-West India’' and the 
“Peninsula” for each of the sunspot cycles, 
taken from minimum to minimum. The cor- 
relation coefficients, each being based, on a 
very small number of degrees of freedom, are 
not significant but they indicate clearly the 
changes in the nature of association between 
sunspots and rainfall from cycle to cycle. 
There does not appear to be any consistency 
in the coefficients or their variation. The high 
coefficients in a few cases are simply the result 
of a random coincidence of high departure in 
the two elements and hence should not be 
interpreted as a consistent relationship. 

The table also shows the correlation coeffi- 
cients for the whole period 1875-1945 as well 
as for the two sub-periods 1875-1912 and 1913- 
1945. 

Table I 


Period 

No. of 
years 

I 

Correlation coefficients of sun- 
spot numbers with rainfall in 

North-West India 

Peninsula 

1878-1888 

11 

+ 0-12t 

- 0-136 

1889-1900 

12 

-f 0-468 

4- 0-486 

1901-1912 

12 

4- 0-695 

-h 0-145 

1913-1922 

10 

— 0-026 

-f 0-231 

1923-1932 

10 

+ 0-104 

- 0-366 

1933-1943 

11 

— 0-371 

— 0-635* 

1875-1912 

38 

+ 0-319 

4- 0-226 

1913-1945 

33 

— 0T47 

— 0-163 

1875-1945 

71 

4- 0-012 j 

4- 0-094 


^Significant at 5% level. 


It is clearly seen that what appeared to be 
a positive relationship during the first three 
sunspot cycles, has changed into a slightly 
negative association' during the recent cycles. 
But none of the correlation coefficients in the 
table is statistically significant except one. 

It would, therefore, appear that there is no 
direct association between the occurrences of 
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sunspot numbers and monsoon rainfall in India 
that will enable us to know beforehand the 
character of the monsoon seasons during sun- 
spot maxima or sunspot mipima. The follow- 
ing table which gives the average rainfall 
departures during epochsf of sunspot maxima 
and minima for the period 1875-1945 confirms 
this conclusion. 

Table II (a) 


Average rainfall departures for epochs of 
sunspot minima 


Period 

1 

No. of 
years 

Average rainfall departures 

North-West India 

Pc.'ninsula 

1875-1880 

6 

- 0*1 

- 0-0 

1886-1891 

6 

+ 0-8 

-f- 0-8 

1897-1903 

7 

— 17 

— 2-4 

1910-J914 

5 

- l-!.> 

+ 0-8 

1921-1925 

5 

4 1-4 

- 2-0 

1931-1935 

5 

-h 1-2 

4- 3*4 ■ 

1942-1945 

4 

4 3-6 

, 4* 4-5 


Mean: 

+ 0-5* 

+ O-G* 


Table II (b) 

Average rainfall departures for epochs of 
sunspot maxima 


Period 

No. of 
years 

Average rainfall departures 

North-West India 

Peninsula 

1881-1885 

5 

4- 0-8 

H- 2-7 

1892-1896 

5 

+ 2-() 

H- 4-2 

1904-1909 

6 

— 0-1 

— 1-8 

1915-1920 

6 

— 0-3 

— 1-8 

1926-1930 

5 

~ M 

+ 0-2 

1930-1941 

6 

- 2-8 

— 1-4 


Mean : 

— 0-1* 

H- 0-4* 


*RoughIy speaking a mean departure of ± 2 only can 
be considered to indicate any real effect. 


The mean departures are very small and 
do not indicate any marked differences be- 
tween years of sunspot maxima and sunspot 
minima. 

One another point has also been tested. 
Whether the increasing or decreasing periods 
of sunspot numbers are associated with parti- 
cular types of monsoon ? The whole period 
1875-1945 has been divided into a number of 
small periods whan the sunspots were increas- 
ing and decreasing. The average departures 
of rainfall for each of these periods and for 


tEpoch of sunspot maximum is taken as series of 5 
or 6 years in the middle of which sufispot maximum 
occurs. The whole period of 1875-1945 has been divided 
into a series of maximum and minimum epochs as shown 
in Table II {orj and {/>J^ 
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all similar periods put together are shown in 
Tables III (a) and III (b). 


Table III (a) 

Average 'rainfall departures for periods of 
increasing sunspot numbers 


Period 

No. of 
years 

Average rainfall departures 

N^orth-West India 

Peninsula 

■ ! 

2 

3 

4 

1878-1883 

6 

i 

+ 0-4 

+ 2-7 

1890-1894 

5 

+ 3-8 

+ 4-4 

1901-1906 

6 

— 2-5 

> — 2-9 

1913-1917 

5 

+ 2*2 

+ 3-2 

1923-1928 1 

6 

-f- 0*5 

•— 0-5 

1934-1938 

5 

- 1*0 

+ 1-3 


Mean; 

+ o-c* 

4- 1-4* 


It is, therefore, concluded that the apparent 
positive association observed between sunspot 
numbers and rainfall in India by Walker and 
others has not been maintained during recent 
sunspot cycles. The association between sun- 
spot numbers and Indian rainfall is not con- 


sistent from cycle to cycle of sunspot variation 
and hence it is not possible to judge the char- 
acter of rainfall seasons from the trend of 
sunspot variation. 

Table III (b) 


Average rainfall departure for periods of 
decreasing sunspot numbers 


1 

2 

3 

4 

1884-1889 

6 

+ 1-0 

4-1-1 

1895-1900 

6 

— 1-8 

— 1-8 

1907-1912 

6 

+ 0*2 

— 0-3 

1918-1922 

- 5 

— 2-5 

— 4-2 

1929-1933 

5 

+ 0-6 

4- 1-6 

1939-1944 

6 

- 0-2 

4- 0-6 


Mean: 

— 0-4* 

— 0-5* 


*Rouohly only average departures over ±2*0 will be 
significant. 


1. Walker, Mem. hid. Met. Dept., 21, Pt. 10. 2. 

Stetson, and Their Effects, Cli. VII. 

A^ote . — The cost of printing this contribution has been 
defrayed by a generous grant from the Rockefeller Founda- 
tion for the publication of results of scientific work male 
to us through the kindness of the National Institute of 
Sciences, India. — Ed. 


THE BELLARA GOLD MINE 

By B. RAMA RAO 

(Director of Geology, Government of Mysore, Bangalore) 


Situation — The Bellara Gold Mining block, 
situated about 95 miles N.W. of Bangalore, 
lies amidst a thickly wooded deciduous forest 
covered with .Kamara trees (Hardwickia bi- 
nata). It is a mile and a half to the E.N.E. of 
Bellara, a road-side village, 19 miles to the 
west of Sira, in the Sira-Huliyar road, in the 
Tumkur district. Actually the mine is about 
a mile north of the forty-third milestone in this 
road and can be reached easily from that spot 
through a connecting road which has been 
recently constructed. 

The auriferous formation of this region con- 
sists of a massive basic igneous rock (locally 
called grey trap) — bouldery for the most part 
or somewhat crushed and rudely schisted at 
places — penetrated by several quartz reefs of 
various dimensions exposed here and there as 
disconnected runs. Most of these reefs are 
found to be gold bearing. 

Early History . — The gold-bearing reefs of this 
area, as in all the other auriferous tracts in 
Mysore, had been worked to some extent by 
ancient miners. In 1897 or 1898, the State 
Geological Department discovered in this region 
some of those ancient workings. About the 
same time, one Mr. R. H. Morris, finding a few 
more of such workings, obtained a license over 
an area of 9 square miles to prospect for gold. 
He transferred his interest, soon after^ to the 
Indian Mines ‘ Development Syndicate, Ltd., 
who took over the license from him on option 
and conducted, in the early years of this cen- 


tury, some extensive underground investiga- 
tions on two of the most promising reefs in 
the region. 

Commencing their work in 1902 on the east- 
ern reef, exposed prominently on the slope of a 
small hill, S.W. of A 2567, this Syndicate sunk 
three shafts to various depths and had driven 
levels at depths of 130, 230 and 330' feet from 
the surface. After considerable exploration of 
this reef, which they called the Bellara reef, 
the work was discontinued, however, at the 
end of 1905. 

At the foot' of the the hill, about l^A fur- 
longs west of this reef, another reef was loca- 
ted by the Syndicate after a considerable 
amount of exploration and prospecting. On 
this reef, which they styled “Tank Reef”, ten 
shafts were sunk altogether over a length of 
some 2,000 feet, six of the shafts being in a 
line north and south, and* the rest on the sides 
parallel to them. The shafts were sunk to 
varying depths, the deepest being a little more 
than 400 feet. Several levels had been driven 
at various intervals, to varying distances, from 
the different shafts and also a few winzes con- 
necting the different levels. 

These extensive operations, conducted over 
some four or 5 years, had disclosed that the 
western reef (Tank Reef) varied in width 
from 2 or 3 inches to 2 V 2 feet and in gold value 
from a mere trace to about 3 ounces per ton 
with occasional richer shoots. It had been 
estimated that a few thousand tons of quartz 
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could be taken out from this reef at an average 
of 9 dwts. per ton; but still the total tonnage 
of such quartz was considered insufficient for 
large-scale operations and the gold value of 
the reef in depth, at some of the spots tested, 
was also considered too poor to tempt further 
extensive explorations beyond. Hence, the 
Syndicate abandoned the mine, finally, after 
several years of trial. 

A couple of hundred tons of quartz which 
had been taken out during the course of these 
operations had been left stacked at the shaft- 
heads, being considered perhaps as unprofitable 
for treatment. Some of the local people who 
were aware of the existence of this gold quartz, 
took advantage of the situation of the stacks 
in the midst of the jungle far from any inhabi- 
ted villages and started extracting gold' sur- 
reptitiously. We are not quite sure for how long 
this clandestine practice was carried on, but 
the culprits were caught, however, red-handed 
in January 1941. The concentrates recovered 
from them on assaying in the chemical labora- 
tory of the Geological Department, indicated 
very rich values, varying from 90 to 500 ounces 
of gold per ton. Since it was more or less 
impracticable to prevent altogether such un- 
lawful, underhand, extractions by ordinary 
vigilance in that forest-covered area, the Geo- 
logical Department took up in 1943, the extrac- 
tion of gold by washing the powdered pieces 
of good-looking quartz, and also the mine 
debris and soil nearby, in specially constructed 
washing cradles. 

While this work was going on it came to the 
notice of the Mysore Government that a small 
section of the workings bn the Tank Reef con- 
tains a fairly rich zone which was believed 
to yield about 2,000 tons of auriferous quartz 
• of an average grade of 11 dwts. per ton. On 
the strength of this information, and after a 
careful consideration of all aspects, the Govern- 
ment of Mysore decided to have the area 
thoroughly investigated. In May 1944, they 
sanctioned the proposal of the - Director of 
Geology to recover the available gold from this 
known reserve of 2,000 tons of auriferous quartz 
at an estimated initial cost of Rs. 1*70 lakhs, 
and. also to conduct further large-scale inten- 
sive investigations on the reef to ascertain its 
suitability or otherwise for commercial exploi- 
tation. 

Present Operations . — The work of the Indian 
Mines Development Syndicate had indicated 
that the Tank Reef formed a thin vein of auri- 
ferous quartz of an average width of about 
2 feet, traceable for a length of over 2,000 feet 
north and south. The reef with a pronounced 
westerly dip seems ' to have, been followed on 
its underlie for over 400 feet in depth, beyond 
which it had not been traced. For the present 
operations which commenced in July 1944, 
almost the central portion of the reef was 
selected. In accordance with the sanctioned 
programme for extracting the gold from the 
proved reserve of 2,000 tons of quartz in this 
selected portion, the Geological Department 
started its operations with the cleaning and re- 
conditioning of three of the old shafts which 
the Indiap Mines Development Syndicate had 
sunk in this section and which, from disuse, 
had all collapsed and partially filled up with 
debris. The work done so far since the com- 
mencement has resulted in thoroughly reno- 


vating these three shafts to depths of 100 to 
150 feet, and also the 100-foot level, where the 
reef had been first met with underground, to 
about 350 feet north and south and the 150- 
foot level lower down, to 600 feet. The por- 
tions reconditioned expose the auriferous reef 
right through. The eastern extension of the 
reef from the 100-foot level is being traced by 
driving in that direction, and though the reef 
has been followed till now to about 150 feet 
it seems to be continuing still further. The 
present development of the reef so far has 
exposed and blocked for stoping about 4,000 
tons- of quartz of an average estimated yield 
of about 10 dwts. of gold per ton. A few 
thin splashes and pockets of considerably rich- 
er portions are being occasionally met with, 
which may tend to raise the estimated average 
yield somewhat higher. From one of such 
exceptionally rich pockets recently struck, 
which may not yield more than a ton or two 
of very rich quartz, by hand-pounding some 
2 or 3 panfuls nearly 100 ounces of fine gold 
have already been obtained, and another 80 to 
100 ounces of gold will easily be won from the 
remaining portion. 

The extent of the reef to be mined and 

treated at present, being nearly twice of what 
had been at first proposed, the revised scheme 
as now stands is estimated to cost about Rs. 3*9 
lakhs. From the portion of the reef now 

developed about 1,200 tons of auriferous 
quartz have already been mined and stacked 
at the surface ready for treatment and 
the remaining 3,000 tons are under stoping. 

It is anticipated that these 4,000 tons of 

auriferous quartz will yield at least some 2,000 
ounces of gold worth, ‘ at the present market 
value, about Rs. 4^A to lakhs. 

There has been a considerable delay in get- 
ting the needed machinery and other applian- 
ces. Consequently, the milling and extraction 
of gold have not been started as yet. However, 
from washing the debris in the mined areas 
and from hand-pounding small pieces of rich 
quartz about 120 ounces (250 tolas), valued at 
Rs. 26,000-27,000, at the present market rates, 
have been recovered; ’ and another 80 to 100 
ounces are anticipated to be recovered during 
this month and the next. 

Future Prospects . — The previous work of the 
Indian Mines Development Syndicate indicates 
that the Tank Reef runs north and south for 
a length of at least 2,000 feet and would yield 
some 80,000 to 100,000 tons of quartz to a 
depth of about 400 feet from the surface. The 
reef had not been traced beyond that depth 
since it seems to have got poorer in its gold 
value at that depth. Consequently, it is not 
known precisely how deep the reef would go, 
and what would be its width and value beyond 
the explored depth of 400 ft. The central sec- 
tion of the reef as now developed shows, how- 
ever, that in this zone it forms, -more or less, 
a gently undulating, tabular vein, of an aver- 
age thickness of IV 2 to 2 V 2 feet, faulted and 
cut off abruptly at the 150-foot level: The 
previous workers seem to have followed down- 
wards the thin stringer of quartz which occu- 
pies the fault line at 150-foot level. Very 
probably this may be a separate reef, — a later 
vein filling up the fault fissure, which, widen- 
ing out below, might have shown low values 
in gold. If so, the continuation of the dislo- 


Jtme 1 ^ 945 ! Utilisaiioji of By-Products of the Shark Liver Oil Industry 155 


cated richer reef, west- of the fault line, re- 
mains yet to be discovered and traced. 

The work done so far has not yet reached 
beyond the investigatory stage and as such it 
is too early to foresee whether the area will 
develop into a large productive mine. If, as 
we surmise,' the previous workers had lost at 
the fault zone the rich shoot we are developing 
now and had followed in depth a much poorer 
reef; and if the dislocated portion of the rich 
shoot could be discovered and traced west of 
the fault zone, there is every likelihood of the 
area developing into a fair-sized productive 
mine. There are a fe.w other auriferous reefs 
in the area, including the Bellara' Reef,, which 
would add considerably to the tonnage of 


quartz suitable for milling. Consequently, th.e 
prospects so far as one can foresee at present 
seem to be quite encouraging, and there is 
every reason to hope that the region will turn 
out into a thriving gold field though, perhaps, 
on a considerably smaller scale than the well- 
known Kolar Gold Field. 

Geological Department, 

Bangalore, 

May 12, 1946. 

Note . — The cost of prir ting this contribution has been 
defrayed by a generous grant from the Ro kefeller Foun- 
dation for the pablication of results of scientific work 
made to us through the kindness of the National Insti- 
tute of Sciences, India.— 


THE UTILISATION OF BY-PRODUCTS OF 
THE SHARK LIVER OIL INDUSTRY 
by 

B. B. DEY, M. GIRIRAJ, V. SRINIVASAN and (Miss) MEERA DEY 
(Department of Chemistry ^ Presidency College j Madras) 


THERE has been considerable development 
of late of shark fishipg in the coastal 

waters of India on account of the shark liver 

oil industry which received impetus during 
the war from the recognition of the oil as one 
of the richest sources of vitamin A. The 
shark liver oil industry has been established 

in different parts on the west and east coasts 

(Bombay, Calicut, Travancore, Madras and 
other parts) and has already made promising 
headway. The Madras Government Depart- 
ment of Fisheries have started deep-sea shark- 
fishing and sharks are now landed on the 
Madras coast regularly. These belong chiefly 
to the species of the genera, viz., Scoliodon, 
Galeocerdo and Carcharias. The survival _ of 
the industry during the post-war foreign 
competition should he a matter of vital con- 
cern to this country and would largely depend 
on the measures taken by the Central Govern- 
ment for the protection of the industry 
and for the prosecution of fundamental 
researches on the scientific and technical 
aspects. The urgent need for research on 
the commercial utilisation of the waste pro- 
ducts of the industry has been appreciated by 
the Council of Scientific and Industrial Re- 
search which has provided funds for the in- 
vestigation of shark waste and their utilisation 
in the chemical laboratories of the Presidency 
College, Madras. Gajjar and Sreeniyasayai m 
their recent communication on this subject 
have rightly laid stress on the national import- 
ance of the shark liver oil industry and have 
also presented certain data regarding the vari- 
ous organs and tissues of sharks which may be 
economically utilised as by-products of this 
industry. These data appear, however, to 
differ in many important respects from the 
figures obtained by us from sharks landed on 
the Madras coast. The sharks available on 
the Madras coast rarely exceed 600 lbs. m 
weight and the livers constitute nearly 25 per 
cent, of the total body weight. The only 
exceptions to this have been met with in the 
case of pregnant sharks with well-developed 


embryos which have been found to weigh some- 
times as much as 900 lbs. The average weiglit • 
of the sharks referred to by Gajjar and Sreeni- 
vasaya on the other hand, appears to be as 
high as 1,500 lbs. -and the weight of the liver 
is stated to be only 3-3 per cent, of the body 
(loc. cit.). These differences are probably due 
to a difference in the species of sharks dealt 
with, as the previous authors have not speci- 
fied the families of sharks from which their 
data pertaining to the relative weights of tlie 
various organs and tissues have been derived. 
"We consider it useful, therefore, to present 
briefly a few details of the accurate figures 
obtained in the course of our work regarding 
some of the sharks caught on the Madras 
coast. 

The commonest variety of sharks caught in 
this area is the Galeocerdo tigrinus. Sharks 
of this species measure from 100-150 inches in 
length and weigh from 300-600 lbs., and the 
livers constitute 20 to 28 per cent, of the 
weight of the whole fish. The relative* propor- 
tions of the various parts of six typical speci- 
mens of these sharks are given in Table I and 
the average percentage weights of the differ- 
ent parts of seven sharks of the same species 
Table I 

(All weighings from fresh material expressed 


in lbs.) 


No. 

Length 

(inches) 

Total wt. 

Liver 

Head & 
other carti- 
leges 

Hide 

Fins 

stomach & 
Intestines 

Blood 

Musclfe & 
Other organs 

1 

114 

316 

70 

1 

•65 

63 

12 

15 

3 

88 

2 

114 

290 

70 

60 

61 

9 

15 

3 

72 

3 • 

140 

507 

115 

110 

70 

15 

25 

3-6 

168 -4 

4 

145 

507 

127 

104 

64 

15 

26 

4 

167 

5 

145 

545 

150 

118 

73 

14 

29 

4 

157 

6* 

145 

726 

192 

112 

71 

15 

169 

! 

3 

160 


* A female shark with 38 embryos. 
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having an approximate length of 140 inches 
each is given in Table II. 

Table II 


Percentage 'proportions of fresh animal 


Li-ver 

Per cent 

.. 23-3 

Head and skeletal cartilage 

.. 21.5 

Hide 

.. 13*8 

Fins and tail 

3-2 

Pleart, sto.i.ach, gills, intestines, etc. 

5-7 

Blood 

.. 0-8 

Muscle, etc. 

.. 31-7 


Sharks of the Carcharias variety which form 
about 20 per cent, of the sharks landed on the 

Table 


The following table showing the amounts of 
the main products which may be obtained 
from a shark weighing 400 lbs. is based on 
the results of the preliminary work which has 
been carried out so far in these laboratories. 

It will be evident from the table that from 
a shark of average weight of the Galeocerdo 
tigrinus species it would be possible te obtain 
55 lbs. of liver oil rich in vitamin A, about 
15 sq. feet of tanned leather, 128 lbs. (fresh 
weight) of edible flesh which may be filleted 
and smoked, IV 2 gallons of good glue liquor 
containing 5-6 lbs. of solid matter and 24- 
30 lbs. of dry material of high calcium, phos- 
phorus and nitrogen content suitable for use 
as fertiliser apart from the hormones of the 
III 


Shark carcase 


■ 1 


1 

Y 

1 

. i 

Plead 

Fins & tail 

Liver 

Hide 

iMuscle 

(86 lbs.) 

(13 lbs.) 

(93 lbs.) 

(.'12 lbs.) 

(128 Ib.s.; 

t 


i 

1 

, (About 12-15 

(edihle 


1 


1 

sq. It. of 

material) 


Processed to 


tann.cl leather) 



1 gether for glue I 

T 




1 

1 

1 , 

. 

1%, gallons 

5 lbs. of dried P 

1 


glue liquor 


residue 

19 lbs. of dried 

55 lbs. of oil 

'48% soln.) 



residue 

1 





A totai of 24 lbs. 

» 





of fertiliser 





> 

material 




'I' 

Remainder of th e 
carc ise such as sto nach 
intestine’;, etc. 

(22 lbs.) 


(At present the.se are 
thrown away, hut ttiey can 
be properly treated to 
au'^n lent the aniuuni of 
fertiliser material ) 


Madras coast are smaller, measuring on the 
average 80-90 inches in length, and weighing 
approximately 230 lbs. The average weight of 
the liver in these animals does not exceed 
’26 lbs., i.e., approximately 11 per cent, of the 
total weight of the animal. The yield of the 
oil in both these species is, however, nearly 
the same, viz., 55-65 per cent, of the weight of 
the liver. 


pancreas, the thyroid and the liver residues 
on which work is in progress. 

This investigation has been carried out with 
a grant provided by the Council of Scientific 
and Industrial Research to whom our thanks 
are due. We are also thankful to the Deep-Sea 
Fishing Department, Madras, for their co-ope- 
ration during the cour.se -of this investigation. 


1. Gajjar and vSreeni vasay a, S,-/., 1945, 14 , 220, 


THE URGE FOR WHOLENESS^'' 


vyHAT is the most basic urge or trend of 

^ human nature ? Contemporary psycho- 
logy gives many answers ; sex, will or power, 
behaviour, reflex action, purpose and some 
other similar concepts. The variety of voices 
of these answers, so different and exclusive as 
they are, constitute the well-known crisis in 
the science of psychology to-day. 

The question, What is really the first or 
fundamental urge of human nature, there- 
fore, becomes an acute issue. 

The author of this address would contend that 
an answer to this question can only be formu- 
lated by considering the whole phenomena of 
human nature in all its ranges of experience, 
conscious, subconscious and the super -cons- 
cious.- Most of the existing answers are based 


* A popular summary of Dr. Indra Sen’s Presidential 
Address to the Section of Psychology and Educational 
Science, Indian Science Congresss, Bangalore, 1946. 


upon an exclusive consideration of the nature 
of the subconscious or a bit of bodily behaviour 
or some other particular fact. The super- 
conscious experience testified to by vast yogic 
mystic and religious literature of the world 
and the modern yogic practice have so far not 
been seriously considered by the psychologist 
in evolving his view of human nature. And 
while evolution is recognised as a fact wo do 
not seem fully to recognise that for the under- 
standing and explaining of a particular stage 
of the process the stages antecedent to it alone 
cannot be sufficient. McDougall affirmed “pur- 
pose” or “goal seeking” as the essential char- 
acteristic of mind, but yet resorted to search- 
ing for the antecedent facts of “structural 
dispositions” to explain instinctive behaviour. 
The natural science habit of looking for ante- 
cedents as causes seems to have influenced 
unconsciously even a deliberate purposivist 
like him. ^ x:' h 
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Indian psychology, in the opinion ol the 
author, has been thoroughly purposivistic. To it 
the next higher Xorm oC consciousness possible 
to man has been the matter of the first im- 
portance. The end towards which an evolu- 
tionary process moves is by far the most im- 
portant single factor to explain the nature of 
the process. The antecedents come only next 
to it. Indian psychology discovered and ascer- 
tained the reality of a form of consciousness, 
possessed of the quality of wholeness, a cons- 
ciousness in which knowing, feeling and will- 
ing operate not through mutual stresses and 
strains and an economic balance of the whole, 
but through an essential unity and harmony. 
If such a consciousness is a reality then obvi- 
ously our present view of mental action needs 
a radical re-orientation. 

The author feels strongly persuaded to affirm 
that an evolving “wlioleness — a tendency to a 
progressive perfection of organisation — is the 
principal trend not only of human nature but 
of organic evolution as a whole. This progres- 
sive perfection of organi.satiou of life is more 
easily noticeable in the sub-human species, 
from ammba to the ape, in an increasing 
adaptation to and mastery of, an ever more 
complex environment on the whole. In man, 
how^ever, the situation becomes changed. 
Through his power of thought he rises to an 
immensely greater capacity of dealing with his 
environment. But through the development of 
self-consciousness, which makes thinking pos- 
sible, he becomes conscious of deep inner dis- 
cords whose harmonisation becomes the new 
direction of evolution. Simultaneously he be- 
comes conscious of the mechanism of projec- 
tion, as a fact ingrained in his animal nature, 
and begins to recognise the true causes of 
happenings as belonging to the forces within 
the personality rather than to things outside. 
Now the yogic fact of a fulfilled consciousness, 
a consciousness, whole, harmonious and bal- 
anced, called by Sri Aurobindo the Psychic 
Consciousness, experienced and enjoyed by 
many individuals in the past (to that the 
yogic, mystic and religious literature bears wide 
evidence) and which to-day is equally well 
experienceablc by pursuing an intensive inner 
discipline of life, comes closely in line with 
the fact of general human consciousness. The 
fact, no doubt, occurs under rather exacting 
conditions of life, but when once its character 
is definitely ascertained, its effects for general 
consciousness, which arc tremendous, will be- 
come easier to determine. But even otherwise 
the quality of the fact, so distinct and unique, 
representing a form of .consciousness, in which 
the so-called fundamental polarities and dual- 
ities of the general human consciousness are 
made good, must irresistibly draw our atten- 
tion. Further the fact coming as it docs in 
the wake of the divided general human cons- 
ciousness, obviously becomes the more powerful 
single consideration in support of the hypo- 
thesis that human nature as also organised 
evolution generally present a picture of a self- 
evolving wholeness. In other words, what is 
basic to human nature and towards which it 
is tending is a form and status of fully organ- 
ised consciousness in which its present polari- 


ties are harmonised and reconciled. But this 
tendency to wholeness appears to be marked 
by the experimental procedure, so that within 
the framework of general progression it be- 
comes possible for individual men or species 
in the sub-human level to show signs of fixa- 
tion, regression or any other form of deviation 
from the normal behaviour. 

Among contemporary psychologists, it _ is 
interesting, we discover many direct and in- 
direct recognition of the fact of a whole and 
a harmonised consciousness. Even in Freud, 
who picked up polarities after polarities in 
human nature and made most of them ultimate 
to human nature, we read such a sentence as 
this : “It can be easily imagined that certain 
practices of mystics may succeed in upsetting 
the normal relation between the different 
regions of the mind, so that for example, the 
perceptual system becomes able to grasp rela- 
tions in the deeper layers of the ego and in 
the id, which would be otherwise inaccessible 
to it.” Dr. Bose, the most eminent psycho- 
analyst of our country, while carrying the idea 
of polarity to the extent of posting .a counter- 
wish to every wish, affirms himself to be a 
believer in “pure consciousness as distinguish- 
ed from consciousness of this or that.” Fur- 
ther in his theory of mind he finds it neces- 
sary to admit a principle of unity as the 
“guiding principle” of all mental action. This 
principle according to him, reconciles the last 
polarity of subject and object. 

Dr. Mitra’s hypothesis regarding the nature 
of mind possesses an obvious similarity to the 
view here defended, as he assumes that mind, 
to start with, is “in a state of perfectly stable 
equilibrium quite content and at harmony with 
itself. However, for us, such equilibrium is 
-the evolutional goal, not the starting point. 

McDougall too contemplates a fully inte- 
grated personality under a single master senti- 
ment. 

However Jung .stands above all in having 
perceived clearly and distinctly the force and 
the power of the psychic consciousnes.s. He 
finds the ordinary psychological explanation of 
personality as “inappropriate” and guided by 
his principles of analytical psychology dis- 
covers a truly unique* fact in personality. This 
he calls, the “centre” or “self”. To activate 
the centre and live in the consciousness of the 
self is to live the life of wholeness. This cons- 
ciousnc.ss is creatively synthetic, as it assimi- 
lates the disparate materials of our mental 
nature and reshapes them into the picture of 
wholeness. All this perception is superb. 
Yogic practice too, at its best, aims at nothing 
else but the activation of the psychic centre or 
the soul in its dynamic aspect. 

But while the recognition of a unique centre 
is fine, Jung did not see that the conscious- 
ness of the centre, marked by a sense of whole- 
ness, constitutes a higher plane than the ordi- 
nary mental consciousness. In con.sequence he 
mixed up the super- conscious with the sub- 
conscious and declared the« Samadhi state a 
state of unconsciousness. 

The hypothesis here presented thus com- 
mands an appreciable direct and indirect sup- 
port from contemporary psychology. But it 
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primarily relies upon its own strength and 
merit. It offers a theory of mind based upon 
the widest data of conscious phenomena, since 
it takes into consideration the evolutional pro- 
gress as a whole from the earliest beginnings 
to the stages, which yet set the goal to the 
present human consciousness. It gives a co- 
herent explanation of the normal and the 
abnormal consciousness. Above all, it gives 
a clear scientific meaning to the concept 
“normal” and saves the term from being a 
changing social average. Lastly, affording a 
fuller perspective of mental life, it is capable 
of reconciling the conflicting standpoints of the 
schools of contemporary psychology. The fact 
of psychic consciousness is a supreme fact 
for psychology as it presents a form of cons- 
ciousness higher than the mental -and is, there- 


fore, capable of showing the true sphere of 
validity of the terms of our ordinary cons- 
ciousness. Sex, will power, etc., cease to 
have the validity they ordinarily possess for 
the psychic consciousness. The urge for whole- 
ness, the trend, towards a fuller organisation 
and harmony of life, as shown by the psychic 
consciousness, therefore, is the most basic trend 
of human nature. The other answers, possess- 
ing a partial validity as they do, can be 
accommodated as particular instrumentations 
of the trend towards wholeness. 

Indian psychology has indeed a great pro- 
mise but the value of its peculiar standpoint 
and the facts discovered by it have yet to be 
appraised by us for the benefit of our modern 
psychological knowledge. 


SOYA 

S OYA BEAN as a foodstuff holding high 
promise has received wide attention in 
India, but mostly at the hands of well meaning 
social workers imbued with more spirit than 
knowledge. To them soya bean appeared to 
be the panacea for all evils in India arising 
out of underfeeding and mainour ishment. They 
have been encouraged in this belief by a cer- 
tain section of ' scientific workers who took 
every article published in scientific, semi- 
scientific or popular journals outside India as 

gospel truth. . , , x- i 

Soya bean was already an established article 
of diet in China and some other countries of 
the Far East before its introduction to Europe 
and America. The Americans have been parti- 
cularly responsible for bringing its nutritive 
value to the notice of the rest of the world 
during recent years. Its high protein and fat 
content formed the bedrock on which nutri- 
tive value of soya bean was based. It was 
naturally thought that the deficiencies of Indian 
dietaries could be made good by soya bean. 
Humanitarian enthusiasts have tried to bring 
its good points before the public and the 
authorities with a view to initiating and en- 
couraging cultivation and popularisation of the 
soya bean in India. 

Although some varieties of soya bean grow 
along the northern border of India, it cannot 
strictly be called indigenous in the sense that 
the pulses and other beans are. Sporadic at- 
tempts have been made to grow it as a food 
(or cash) crop in India. The Agricultural 
Department of the Government of India also 
had to consider whether the production of soya 
bean in this country deserved encouragement 
for purposes of human consumption. 

In the meantime soya bean was engaging the 
attention of scientific workers in this country. 
Unfortunately there were two irreconcilable 
schools of thought holding divergent views. 
In 1941 the Nutrition Advisory Committee of 
the Indian Research Fund Association (which is 

“ Report on Soya Bean,” by the Soya Bean Sub- 
committee of the Nutrition Advisory Committee, 
Indian Research Fund Association, Jan. • 1946, p. 35, 
Price As, 8 only. 
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also the National Nutrition Advisory Committee 
with the Government of India) finding itself 
unable to compose the differences by discussion 
across the table appointed a Sub-Committee 
consisting of Dr. W. R. Aykroyd, Dr. K. P. 
Basu, Prof. B. C. Guha, Dr. V. N. Patwardhan 
and Dr. K. C. K. E. Raja, to suggest lines on 
which further experiments on soya bean might 
be carried out by different laboratories, with 
a view to provide an answer to the question, 
“Whether the nutritive value of soya bean in 
comparison with those of common Indian pul- 
ses is such as to justify from the standpoint 
of human nutrition, the encouragement of the 
production and consumption of soya bean on a 
wide scale in India”. 

The results of the co-ordinated investigations 
carried out in the four laboratories at Bombay, 
Coonoor, Dacca and Lahore under the auspices 
of the Sub-Committee have recently been pub- 
lished as a Special Report (I.R.F.A. No. 13). 
The investigations mainly dealt with (a) the 
biological value of soya bean and pulse Tpro- 
teins, (b) the effect of heat treatment on the 
nutritive value and (c) the supplementary 
value of soya bean and .pulses to the so-called 
poor Madrasi diet. Although most of the work 
was done on albino rats some experiments on 
human beings were conducted as well. An 
account of most of the earlier work on soya 
bean has also been included in the report. 

The biological value and digestibility coeffi- 
cient of the soya bean protein by growth and 
metabolic studies on albino rats and in human 
beings were found to be of the same order as 
those of the other pulses. In spite of its high 
available protein content (IV 2 to 2 times that 
of pulses) soya bean did not prove any better 
than the common Indian pulses as a supple- 
ment to the poor rice diet. In most experi- 
ments Bengal gram seems to have given better 
results than even soya bean. Incidentally it 
has been found that the so-called “poor 
Madrasi” diet suffers more from a lack of 
minerals and vitamins than from that of 
proteins. 

After four years of work the Soya Bean 
Sub-Committee came, to the conclusion “that as 
a supplement to typical Indian diets based on 
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cereals, but supplied in adequate quantity, 
soya bean has no special advantage over com- 
mon Indian pulses”. Finally the Sub-Committee 
states that “it is not in a position, therefore, 
to advocate vtnmediately the encouragement of 
the production of soya bean on a wide scale 
in India for use as a substitute for Indian 
pulses”. 

One point connected with soya bean, how- 
ever, would appear to need further considera- 
tion; it pertains to what is known as “synthe- 
tic” milk. One of the methods of processing 
soya bean for human consumption is to pre- 
pare a milk-like fluid from it. Soya bean is 
softened by steeping for varying periods in 
warm water and is then ground with further 
addition of water. When coarse particles are 
removed by sieving an emulsified fluid is left 
behind. The emulsion thus obtained looks like 
milk and in composition varies according to 
(a) the method of preparation and (b) the 
quantity of water added. For ages, “soya milk” 
thus prepared has been used in China; the 
main reason for its extensive use in certain 
regions in .China is the almost complete ab- 
sence of c’ow’s milk from the prevalent human 
dietary. The soya emulsion prepared as above 
is inferior even after fortification with salts 
and vitamins in nutritive value as compared 
with fresh whole milk. There could be no 
doubt that an emulsion from the germinated 


bean would give a preparation with a greater 
nutritive value as compared with that obtained 
from untreated beans. There is little proof, 
however, to show that it approaches cow’s milk, 
although it may appear to be so by virtue of 
its chemical composition; this is a crude way 
of comparing two biologicals. The I.R.F.A. 
Report makes it clear that all the available 
evidence points to the conclusion “that soya 
bean preparations, if fed to infants, need to be 
supplemented by minerals and vitamins and 
that even after such supplementation they are 
less satisfactory than breast milk or cow’s 
milk”. 

The only acceptable proof of the value of 
soya emulsion in human nutrition should be 
forthcoming from suitably designed and rigo- 
rously controlled experiments on human beings. 
Conclusions based on other considerations, 
such as chemical composition, effects on experi- 
mental animals, etc., would still fail to provide 
the decisive proof which is absolutely essential 
if the question is to be settled to the satisfac- 
tion of all. 

, The Indian Research Fund Association 
deserve to be congratulated not only for pro- 
viding an authoritative report on the vexed 
question of soya bean, but also for demonstrat- 
ing an effective way through which controver- 
sial issues in the field of scientific endeavour 
could be authoritatively settled. 


NATIONAL AIRCRAFT 

^HE Government of India have decided to 
establish a National Aircraft Industry, in 
India, with a 20-year target of complete self- 
sufficiency^ for building aircraft needed for the 
Royal Indian Air Force as well as for civil 
aviation. The decision is based on the recom- 
mendation of the United Kingdom Aircraft 
Mission which was invited to India in March 
1946. The report will be released as soon as 
arrangements for its printing can be made. 

The Mission consisted of Messrs. J. V, Con- 
nolly and L. R. Barrett from H.M.G.’s Ministry 
of Supply and Aircraft Production and Messrs. 
J. D. North and S. P. Woodley of the Society 
of British Aircraft Constructors. Arriving in 
India on March 25, they made a rapid, but 
intensive survey of the potentialities for the 
manufacture of aircraft and its ancillary pro- 
ducts. They visited the aircraft repair and 
maintenance factories at Barrackpore, Poona 
and Bangalore as well as the Ordnance facto- 
ries at Cawnpore, Cossiporc and Jubbulpore. 

After examining the three sites at which air- 
craft repair and maintenance had been carried 
on during the war — at Barrackpore, Poona and 
Bangalore — the Mission recommended that air- 
craft production should, initially, be started in 
the Bangalore factory, as it is the only one 
which is still a working aircraft unit, has the 
longest experience of aircraft work and the 
greatest number of staff and operatives expe- 
rienced in working as a team on aircraft pro- 
duction. It has to its credit the design, exe- 
cution and successful flight of an entirely ori- 
ginal prototype glider. Moreover, research and 
training facilities are available closeby at the 
Indian Institute of Science at Bangalore. 


INDUSTRY FOR INDIA 

Due to the comparatively small initial de- 
mand for aircraft, only one factory is recom- 
mended in the first instance; but at a later 
stage of development, production may be 
started at other centres. 

The Mission attach particular importance 
even at the initial stage to the designing of 
aircraft, as only by this means will the neces- 
sary confidence and skill be obtained by Indian 
staff. The Government have accordingly de- 
cided that the design of an original prototype 
aeroplane specifically suited to Indian condi- 
tions should be taken up immediately. 

The Mission have given a detailed report on 
some aspect of technical training including 
that available at the Indian Institute of Science, 
Bangalore; and also on labour training. They 
consider the facilities available at Bangalore 
promising and have suggested ways and means 
for their development and co-ordination with 
the requirements of the industry. 

The Government have decided that steps 
should be taken forthwith for the production 
of trainer aircraft required for the R.I.A.F. 
It is anticipated that the first aircraft will 
come out of the Indian factory in less than 
18 months from now. 

The size of Hindustan Aircraft Ltd. makes 
some complementary manufacture side by side 
with aircraft production desirable during the 
first quinquennium. The passenger coach pro- 
ject has been recommended as eminently suit- 
able by the Mission. The Railway Department 
are prepared to place orders for coaches for 
the next five years subject to the type and price 
being found satisfactory. Their first order will 
be for 100 coaches, which is understood to be 
the maximum yearly capacity of the factory. 
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A NEW CATALYTIC REACTION IN 
THE VAPOUR PHASE : ALLYL 
ALCOHOL FROM GLYCERINE 

In the course of our investigations in the 
vapour phase catalytic decomposition of glyce- 
rine, the formation of allyl alcohol in good 
yields in a single stage conversion was observ- 
ed in a reducing atmosphere, the other pro- 
ducts being poly glycerol and water. 

The decomposition of glycerine has been 
studied by Sabatier and others"*^’-’*^ over de- 
hydration catalysts. Sabatier observed acro- 
lein, polyglycerols and gases during decomposi- 
tion over A1.,0.^ and anhydrous MgS 04 , etc., at 
360° C. In Sabatier’s study of glycerine de- 
composition over copper powder‘d at 330° C., 
traces of allyl and ethyl alcohols were reported 
to have been obtained. 

The well-known preparation of allyl alcohol 
from glycerine and oxalic or formic acid was 
first described by Chattaway.-^' The oxalic or 
formic acid reacts with glycerine to form the 
monoformin, which is next decomposed into 
allyl alcohol with 45 per cent, yields of alcohol 
on glycerine used. Since the acids are lost due 
to reaction, the method is prohibitive in cost. 
The commercial processes for manufacture of 
allyl alcohol utilise propylene from natural gas. 
In a new Shell Development Company’s pro- 
cess'' propylene is selectively chlorinated to 
allyl chloride which is subsequently hydrolysed 
to allyl alcohol : 

CHo = CH - CHn + Clo 

CHo = CH - CHo - Cl + HCl. 

CHa = CH CHo - Cl + NaOH > 

CHs =- CHo - OH ■+ NaCl. 
Another patent" describes the oxidation of pro- 
pylene tc propylene oxide, the epoxide in turn 


being isomerised into allyl alcohol over alum 
catalyst : 

CHo - CH — CHo >C\L/— CH — CH-. 

+ 0. 

Alum Clio on -- CHo - OH 

In the present investigation, the glycerol con- 
version was studied at atmospheric or sub- 
atmospheric pressures at temperatures of 
300° C.-600° C. over catalysts with a reductant 
like CO. A maximum yield oT 16 per cent, 
allyl alcohol on glycerine converted was got 
at 300° C- over a catalyst (F^) composed of a 
dehydrating component (A) and a deoxygenat- 
ing component (B). A few re])resenlative 
data for the dhXercnt catalysts tried at opti- 
mum temperatures arc given in Table I. 

The products contain allyl alcohol, ])olygly- 
cerol and water. Polyglycei-ols are TornK'd due 
to flash heating of glycerine and could be re- 
converted into glycerol.''^ Only minute traces 
of aldehyde (presumably acrolein) were de- 
tected with Fuchsinc reagent. Allyl • alcohol 
was tested according to Denige's method-^ and 
estimated by the bromidc-bromate method 
recommended by Stritar.^<> 

The Ipllowing scheme illustrates the possible 
course of reaction on the catalyst surface : — 

CHo - OH 

I over comp on uni. (A) 

CH - OH 

I 

CHo - OH 
C Ho — OH 

1 + CO over 

CH V 

1 yO component (B) 

CHo^ 


CO.. - OH 
1 

CH CCo 

II 

CHg 
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Tlie rormotion oT ^lycido over the dehydration 
catalyst was conlii'mt'd. The broakinM' of the 
epoxide as shown above' is not in conrovmity 
with Krautskii’s riili'’’ and has no parallel in 
literature. Yet tlu‘ reaction may occur through 
the interaction of a loose carbonyl-complex and 
its subsequemt dissociation on, the catalyst sur- 
face. 

Now that the wai' is over, .glycerine in India 
is in excess sui^ply. Its conversion into allyl 
alcohol which is an im{)ortant inM'ncdiont tor 
plastics may be a commercial possibility. 
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Dept, ot General Chemistry, 

Indian Institute of Science, J. C. Gnosn. 
Bangalore, C. D. Srinivasan. 

May 17, 1946. V. Aravamutha.nt. 
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CHEMISTRY OF KURCHI SEEDS: 

PART II.' ISOLATION OF THE BRO- 
MIDE OF A LINOLEO-DILINOLENIN 
FROM THE FATTY OIL 

The fatty acids of Kurchi seed oil (Holarrhena 
a-nvkly neuter icet) have been shown in these 
laboratories- to consist of linolenic (10 per 
cent.), linolic (54*7 per cent.), oleic (21 per 
cent.) and saturated acids (14-3 percent.). But 
the arrangement of these in the molecules of 
the component glycerides has not been investi- 
gated so far. The present work is a contribu- 
tion in this direction. 

The glyceride structure ol fats has been 
extensively studied in recent years by Hilditch 
and others*^ employing a fairly simple technique 
for the direct estimation of fully saturated 
triglycerides. Unfortunately, the estimation of 
other classes of glycerides, especially of un- 
saturated glycerides rests upon uncertain and 


le.ss rc'liable methods.' It is not surprising, 
thcrerore, that the commonly accepted rule of 
“even distribution of fatty acids in mixed tri- 
glycerides” has shown marked deviations as a 
result of more careful recent work.-"* 

For the estimation of glycerides containing 
imsaturated acids, the method of addition of 
bromine to the oil in a suitable solvent, fol- 
lowed by isolation of the crystalline mixed 
brcmoglycerides has been adopted by previous 
workers.^’’-" But this procedure has not proved 
suitable for a quantitative estimation. 

Adopting the bromination method, 24*5 gm. 
of kurchi seed oil dissolved in 110 c.c. of 
ether (dried over sodium) and cooled to about 
5'’ C. yielded 10-5 gm. of an insoluble bromide 
molting at 107-13°. After washing this with a 
mixture of methyl alcohol and ether, 7-2 gm. 
(m.p. 116-18°) were obtained. Crystallisation 
of this from a mixture of absolute alcohol and 
benzene gave 2-1 gm. of white granular crys- 
tals melting at 154° (shai’p). The “bromine 
content of this, estimated by Stepanow’s 
method, in duplicate, was found to be 58*2, 
58*2, agreeing closely with* the theoretical 
value (58*9) for the bromide of linoleo- 
dilinolenin. 

The occurrence, therefore, of a linoleo-di- 
linolcnin in kurchi seed oil, in spite of the 
low content of linolenic acid is one more 
deviation from the rule of even distribution 
quoted above. The work is being continued. 

I am thankful to Mr. P. Ramaswami Ayyar 
for suggesting the problem and giving guidance, 
and to Dr. P. C. Guha for kind interest. 

Dept, of Pure cK; Applied Chemistry, 

Indian Institute -of Science, 

Bangalore, (Miss) R. J. Irani. 

June 8, 1946. 
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ELIMINATION OF THE NITRO GROUP 
IN THE PROCESS OF DIAZOTISATI ON 
OF 2, 5-DICHLORO-4-NITRO-ANILINE 

In order to place beyond doubt the constitu- 
tion of a tetrachlorobenzidine prepared from 
2, 5-dichloro-nitrobenzene by electro-reduction, 
a synthesis of the substance was planned from 
2, 5-dichloro-4-nitro-l-iodobcnzene (I) as the 
starting material by Ullmann’s method. The 
obvious method of preparing the latter sub- 
stance would be the diazo replacement by 
iodine of the amino group in 2, 5-dichloro-4- 
nitro-aniline (II). On attempting the reaction, 
however, by the usual method of treating an 
ice-cold solution of the amine in acetic and 
hydrochloric acids with sodium nitrite and 
then adding potassium iodide to the clear 
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diazonium solution and heating, a nitrogen-free 
product melting at 105“ (III) was obtained 
instead of the expected compound (I). 

The new compound (III) was found to con- 
tain iodine and to be non-phenolic. Its struc- 
ture as 2, 4, 5-trichloro-l-iodo benzene was 
established by coupling the diazo compound 
obtained from (II) with ^d-naphthol in alkaline 
solution and reducing the deep red azo dye 
(na.p. 197“) with stannous chloride and hydro- 
chloric acid, when a mixture of l-amino-2- 
naphthol and 2, 4, 5-trichloro aniline were 
obtained. The latter was separated by extrac- 
tion with benzene in alkali and its identity 
established in the usual manner (m.p. 96“ ; 
acetyl derivative m.p. 190“). 

The replacement of a nitro group by chlorine 
during the process of diazotisation of a nitro- 
amine was first observed by Meldola and Eyre^ 
in the case of 2, 3-dinitro-4-methoxy aniline. 
On the basis of an extended study of such 
cases, Meldola et ah- laid down certain condi- 
tions for such elimination to occur, viz., that 
(a) the nitro group displaced should be either 
in the ortho or the para position to the diazo 
group and (b) there should be a second nitro 
group adjacent to the one which is knocked 
off. The observation that the displacement 
of the nitro group can take place even when 
there is no second nitro group but only a 
chlorine atom adjacent to itself does not ap- 
pear to have been recorded in literature. In 
the present instance, the problem is compli- 
cated to some extent by the presence of a 
second chlorine atom in the meta position to 
the nitro group which is knocked off. In 
accordance with the observations made by Ken- 
ner'*^ that an ortho-para-orienting group such 
as chlorine has the ' power to * labilize groups 
in the meta position with respect to itself, the 
probability is not ruled out that the second 
chlorine atom has also some influence in 
bringing about the displacement of the nitro 
group- While the relative shares of influence 
exerted by the two chlorine atoms can be 
determined only by further investigations in 
this field, it is permissible in the light of the 
observations made so far, to extend the postu- 
late of Meldola and others by stating that the 
second group adjacent to the group displaced 
need not be a nitro group but may also be 
a chlorine atom. 

It has been found that if the diazotisation 
of (II) is carried out in the absence of hydro- 
chloric acid by dissolving the amine in acetic 
and sulphuric acids, there is no disturbance of 
the nitro group and the desired iodo deriva- 
tive (I, m.p. 84“ ) could be prepared in excel- 
lent yields (80 per cent,). That the reaction 
proceeds in these circumstances in the normal 
manner without elimination of the nitro group 
has been further confirmed by coupling the 
diazo compound with alkaline g-naphthol and 
reducing the resulting azo dye (m.p. 236°) with 
stannous chloride and hydrochloric acid, when 
2 5-dichloro-l, 4-diamino benzene (m.p. 168“; 
acetyl derivative m.p. 296“) was obtained, be- 
sides l-amino-2-naphthol. A similar observa- 
tion has been made^ with l-nitro-2-amino 
naphthalene where the nitro group is replaced 
by chlorine when the diazotisation is carried 
out in the presence of hydrochloric acid, al- 
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though no such replacement occurs if sulphu- 
ric acid is used instead. 

Fuller details of this investigation will be 
published elsewhere in due course. Our 
thanks are due to the Council of Scientific and 
Industrial Research under whose auspices this 
work has been carried out, for their kind 
permission to publish the results. 

Presidency College, B. B. Dey. 

Madras, T. R. Govindachari. 

May 16, 1946. S. C. Rajagopalan. 
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SOLVENT EXTRACTION IN A SPRAY 
COLUMN 

In view of the growing importance of counter- 
current liquid-liquid extraction, as a Chemical 
Engineering unit operation, the study of the 
performance of the different types of continu- 
ous extraction columns was undertaken with 
the system nitrobenzene-acetic acid- water and 
some data on extraction in a 1-36" diameter 
glass spray column are given below. It is pro- 
posed to continue the study in packed and 
sieve-plate columns and the entire paper will 
be published elsewhere. 

The equilibrium distribution data at 25“ C. 
for the system nitrobonzcne-acetic acid-water 
were taken from literature.' The ’results are 
expi-cssed in terms of the overall extraction 
coefficient and the corresponding (li T.U.)on 
based on the nitrobenzene phase since the 
nitrobenzene film offer.s the major resistance 
to acid tran.sfor. 

Table I shows tlie effect of changing the 
inlet acid concentration of nitrobenzene on K^a 
and (H.T.U.)<,k. 

Table T 

Nitrobenzene flow rate ~ 29*0 cu. ft./hr./sq. ft, 
tower cross-section. 

Acid solution flow rate’ = 26*9 c. ft./hr./sq. ft. 

tower cross-section. 

Extraction height rr 3 feet. 


Inlet acid 
concen. of 
Nitrobenze 
nein Ib.mols./ 
cu. feet 

Inlet arid- 
concen. of | 
acid .solution 
lb. mols. 'cu. j 
ft. 1 

N itrol)c*n~ 
zene dispers- 
ed 

Acid 

di.spt-r.sed 




K^a 




(II.T.U.) oM 

0-000024 

0 -04 2.58 

7-8 3-7 

9-f) 3-0 

0-00047.7 • 

,, 

S-1 3-0 

9-4 3-1 

0-001304 


7-4 3-9 

9-8 3-0 

0-001728 

1 

9-6 3-0 

12-2 2-4 


Table If shows the effect of changing the 
inlet acid concentration of nitrobenzene on 
K^a and (H.T.U.)on- 
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Table II 


Nitrobenzene flow rate = 20-1 cu. ft./hr./sq. ft. Acid solution flow rate = 26-5 cu. ft./hr./sq. ft. 
Inlet acid concra. of^ Nitrobenzene : Traces (0:000041 — 000062 lb. mols./cu. ft.) 



Nitrobenzene dispersed 

Acid dispersed 

Height of column 
ill feet 

Inlet acid concentration of acid solution lb. mols./cu. ft. 

•0205 

1 -0737 

0123 

•0205 

•1)737 

-1123 


K^adl.T.U.),,^ 


KNa(H.T.U.'oN 

K„a (H.T.(J.)o^, 

K:,,a (H.T.U.)on 

K«a(H.T.U.)oN 

3-() 

2-0 

1-0 

0-5 

(i-.'i ;m 
r>-0 3-4 

T-ry 2-7 
12-1 1-7 

6 3 3-2 

6- 9 3-4 

7- 3 2-8 
12-8 1-C 

6-3 3-2 

6-8 3-0 

9*2 2*2 
12*9 . 1-6 

: -1 2-5 

8-0 2-5 
ll-l 1*8 
14-4 1-4 

8*0 2-5 

8*5 2-4 
11-7 1*7 
14-6 1-4 

8- 0 2-5 

9- 5 2-1 

12- 3 1-6 

13- 2 1-5 


From the above it can be concluded (i) that 
JFCNa remains more or less constant with the 
increase in inlet acid concentration of either 
solvent, (ii) that there is a progressive increase 
in Kn^ and a corresponding decrease in 
(H.T.U.)on with decrease in extraction height 
and (in) that the values of Kwa and (H.T.U.)on 
become almost identical at 0*5 feet for the two 
phases dispersed, though for the other extrac- 
tion heights K^a is always more and (H.T.UOon 
less, for the acid phase dispersed. 

From the amount of solute extracted ex- 
pressed as a percentage of the total extraction 
in a 3 feet column, it is seen that about 45 
per cent, of the total extraction taking place 
in a 3 feet column, occurs within 6 inches of 
the column, showing that appreciable extrac- 
tion takes place as the drops are formed from 
the spray nozzle. - 

We have great pleasure in acknowledging 
our deep gratitude to Sir J. C, Ghosh for his 
valuable suggestions and help during the course 
of this- experiment. 

Chemical Engg. Section, 

Indian Institute of Science, S. K, Nandi. 
Bangalore, T. R, Viswanathan 

May 24, 1946. 


1. Seidell, A., Snluhilitus of Ora.^nic Compounds^ 194-1, 
Edn., p. 111. 2. Sherwood, Evans and Longcor, hid, 

Bng. Cf/rm., 1939, 31, 1144. 


ELECTROLYTIC REDUCTION OF 
META-DINITROBENZENE TO 2, 4- 
DIAMINOPHENOL 

2, 4-Diaminophenol salts are used extensively 
as photographic developers under various trade 
names such as “Amidol”, “Diamol”, “Dolmi”, 
etc. The technical preparation of this valua- 
ble photographic chemical is commonly carried 
out by reducing 2, 4-dinitro-phenol either with 
a metal and acid or electrolytically.i The only 
reference in literature to the direct production 
of the diaminophenol from meta-.dinitro- 
benzene by electrolytic reduction is that of 
Gattermann^ who obtained it by electrolysing 
a solution of meta-dinitrobenzene or meta- 


nitraniline in concentrated sulphuric acid using 
a platinum cathode. The yield obtained, how- 
ever, is not specified. 

The preparation of para-amino-phenol in 
nearly 70 per cent, yield by the electrolytic 
reduction of nitrobenzene in dilute sulphxxric 
acid emulsion using a copper or monel cathode 
and a suitable catalyst has already been re- 
ported from this laboratory.-^ A study of the 
electrolytic reduction of meta-dinitrobenzene 
in sulphuric acid emulsion on similar lines was 
undei'taken sometime ago with special refer- 
ence to the influence pf such factors as 
strength of acid, concentration of depolariser, 
composition of cathode material, current den- 
sity, catalyst, etc., on the nature and yield of 
the products. . 2, 4-Diaminophenol has now 
been obtained in a yield of nearly 50 per cent, 
by electrolysing an emulsion of meta-dinitro- 
benzene with 40 per cent, sulphuric acid at 
either monel or copper cathodes using a suit- 
able catalyst and a current density of 5 . amps, 
per sq. dm. While further experiments are in 
progress for improving the yield, it may be 
said that the results obtained so far promise 
to serve as a convenient basis for the techni- 
cal manufacture of this important chemical. 

Bradt and Brown (loc. cit.) have used the 
ordinary method of estimation of amino- 
groups with sodium nitrite for computing 
their yields of diaminophenol — an obviously 
unreliable method, considering the fact that 
the estimation was carried out in a mixture in 
which other amino-compounds might be pre- 
sent. Indeed meta-phenylene-diamine in vary- 
ing amounts was always found to accompany 
the diaminophenol in our experiments so that 
the method of procedure of the previous 
authors for calculating the yields of diamino- 
phenol is definitely ruled out. Fortunately, 
2, 4-diamino-phenol is found to form a very 
sparingly soluble oxalate-^ with the aid of which 
an almost quantitative separation of the pure 
product is possible. The over-all yields of 
diaminophenol obtained in our experiments 
have always been calculated from the weights 
of the pure dry oxalate. 

Fuller details of the investigation, will be 
published elsewhere in due course. Our grate- 
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i’ul thanks arc due to the Council of Scientific 
and Industrial Research for kind permission 
to publish the preliminary results. 

Presidency College, B. B. Dey. 

Madras, T. R. Govindachart. 

May 16, 1946. H. V. K. Udupa. 


1. Weypvecht, Dissertation. Giessen.. 1002; ;Brodv- 
DDctro- Or aanjc Che}nistry, 1926, 2.15-56 ; Ki lis, 
./. pr. Chem.^ 1891,2,43, 39- Bradt and Brown, 

. tf/irr. Eler. Soc.., 1929, 56, 315. Brand, Btr., 1905, 
38, 4006 ; 2. Gatterniann, 1893,26, 1845 ; D.A\/\ 
75260. 3. Dev, Govindachari and Rajagopalan. 

1946, 4, 574. 4. 1-umiere and Seyewltz, i>/., 

3. 9, 595. 


THE CHROMOSOME NUMBER IN 
TORULA UTILIS 

Recently much work has been done on the 
cytogenesis of Saccharomyces cerevisice. Since 
Torula utilis is of great importance in the 
vitamin B industry, a study of its cytology is 
important. 

The strain of Torula utilis used was one 
maintained in the laboratory, originally ob- 
tained from Dr. A. C. Thaysen, Chemical Re- 
search Laboratory, Teddington, and sent by 
•Dr. M. Qureshi, Director, Central Labora- 
tories, Hyderabad (Deccan). The strain was 
grown for this work both in liquid and solid 
media. To get smeiiirs of actively dividing 
cells and of the same stage fresh cultures were 
used. 

Smears of this organism were treated with 
several routine fixatives and stains, •but the 
best fixative proved to be Carnoy. Of the 
several stains used, Toluidine blue^ gave excel- 
lent results as was suggested to us by Srinath’s 
communication.- Heidenhain’s hematoxylin, 
however, did not give satisfactory results. 
Fresh smears were fixed in Carnoy’s fluid for 
45-60 minutes, ^then removed to absolute alco- 
hol. The smears were brought to water, pass- 
ing through grades of alcohol and kept in one 
per cent, aqueous Toluidine blue for 30 minutes. 
Previous workers do not mention to that effect 
but we find in order to get good results fresh 
Toluidine blue solution is essential. The 
smears were washed in water and were differ- 
entiated in 50 per cent, acid alcohol. Finally 
the smears were cleared in clove oil and kept 
in xylol for a few minutes and mounted in 
neutral balsam. 

In a well-stained and differentiated smear 
chromosomes are stained deep pink and the 
ground cytoplasm light blue. It is interesting 
to note how in this organism the division and 
arrangement of the chromosomes takes place. 
There is dispute as to how the nucleus of the 
yeast divides during budding.'^ The nucleus 
of Torula utilis divides mitotically and it 
has been observed that the chromosomes split 
longitudinally. After the preliminary divisions 
of the nucleus in a budding cell, eight chro- 
mosomes are seen scattered as in Fig. 1. 
After this stage the cell elongates and four 
chromosomes on either side begin to separate 
as shown in Fig. 2, Then a constriction is 
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formed as in Fig. 3 and the organism divides 
into two with four chromosomes in each. 

It has been observed in some cells tliat in 
addition to eight chromosomes two more bodies 
are also seen. Those bodies arc diircrent in 
shape and size. Further Toluidine blue stains 
them lightly as compared, with chromosomes. 
These two extra bodies arc identical with each 
other and arc found always aloof from, the 
chromosomes and are often seen towards the 
poles of the budding cell as shown in Fig. 4 c. 
As wc know that the shape and size o.r 
the chromosomes are genetically controlled, so 
the two extra bodies may be regarded as cen- 
trioles. 



FI6.4. 


x rxoo. 

This work was done in Prof. S. Mahdi- 
hassan’s Laboratory. We arc much thankful 
to him for his active interest and guidance. 

Biochemistry Department, Mohanuaiuj N/\ii)U- 

Osmania Medical College, V. M. Bakstti. 

Hyderabad (Dn.), 

May 20, 1946. 


1. l/mdc'gren, Cnrl J/p-o/t^yia, 1915, 37, 6 2. 

Srinath, K. V., .SV/., 1946. 15, 2. 3. Sul.ra- 

mani.ii-n, M. K,, and R.inoaniha.n, I),, ////E., 1945, 14, ;j. 


INDUCING FLOWERING IN NON- 
FLOWERING SUGARCANES 

In certain sugarcane varieties flowering is not 
normal, the reproductive phase being very 
often completely suppressed or only pat-tially 
expressed showing all types of sexual dc'gcme- 
ration and arrested floral development. It 
often happens that a variety which should 
otherwise make an excellent breeding mate- 
rial fails to flower at the Breeding Station, 
In the past little evidence has been pro- 
duced to show that persistently non-flowering 
cane varieties could be induced to flower. In 
a previous note* a brief account was given 
of the results^ of investigation into the photo- 
period factor in relation to flowering in sugar- 
canes. The close relationship existing be- 
tween the two was emphasised and certain 
treatments were suggested for inducing flower- 
ing and delaying the times of flowering. The 
sugarcane varieties, however, differ greatly in 
their photoperiodic requirements and that 
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makes it nc'c*(‘ssary t<» tack la 1.1 u* varieties in- 
dividually and evttlve a dilVerenl phoUipoviodie 
treatmcad. Tor eaeh one of Hit' tuiiiua-ous varie- 
ties wiiieh do not tU>\vi‘r at this Station, whicli 
is obviously not easy to aehievt', eonsiderinj^ 
the expense' and dilheulties involve'd in inani- 
piilatin.a' the iihetopc'riod undi'r held conditions. 
In tlu' hope of evolvinri a praetie(‘ that could 
be more' easily manipulated, another line of 
invt'sl i;.?ation was pursui'd and studies wc‘re 
made into on tlu' elT. ets of maniiriipt and irih- 
^'atioji on lloweriip^ in sugarcane. Baretto" 
studied tlu^ lloweriiiM b(‘havi()ur of several cane 
varieties and he coiududt'd that the factors 
iniliuncinj.^ the ntj\veriin.i of sugarcane are un- 
known. lk‘, howevt'r, ()l)S(‘rved that in the 
years of copious rainfall (lowering' may 
become pronoumu'd in tiu^ varieties P.O.J. 2714, 
P.O.J. 2878 and P.O.J, 2882. Evans- made 
various experiments on arrowing in sugarcane 
and he found that lu'avy applications of phos- 
phates or nitiaites inhibit arrowing in this 
plant. lU'ceiitly Kerr* obst'rved that where the 
cane receivc'd no sulphaU* of ammonia 1‘erti- 
lizor the perceiitage of arrowed stalk was 71, 
when 200 lb. sulphate of animonia and 400 lb. 
sulphate of ammonia per acre had been applied 
the percentages of (lowering were 54 and 11 
respectively. 

It Ls the usual pra('ti(‘(' at thi.s Station to 
manure the caiu' (U'lds with a mixture of 
ammonium sidphah' and groundnut-cake in 
tlirce dos(‘s, at )dauting, at threu' months and at 
six month.s. The* total c|uantity of the manure 
applied is 240 lb. ammonium sulphate and 
2,600 lb. groundnut cake pt'r acre. To .see if 
manuring at this rate in any way inhibited 
flowering in cane varietit?s, a preJiminary pot- 
culturc exptM-im(mt was run in 1948 with two- 
non-flowcTing North Indian typi'S, viz., Barou- 
kha 13 A and S(‘wari. 'Ik n plants from each 
of the two varit‘li(‘s w('r(; grown in largcvsized 
pots containing the' ordinary garden land soil, 
each pot su})porting fuie plant. Four j^lants 
from each varic'ty wt'rt' manured with a (Incly 
powdered mixture* e)f amtiionium. sulphate and 
groundnut cake', in two dose's, at three months 
and at six memths. Each dose consisted of 
2 gm. amniouium sulphate and 10 grn. ground- 
nut cake. The' remaining plants were kept 
unmanured. It was observed that eight memths 
after planting the* unmafiure'd {)Iants of both 
the varieties catno to (lowe'r and striking fea- 
ture was tliat i'Mcli tillea- of thc'Se' plants was 
in flower. The manure'd plants grew vigo- 
rously but did not show any sign whatever of 
flowering. Tlu.'se results wei-c confirmed in 
1944 and it was further obsc'rved that certain 
varieties like P.5()49 flowered when manuring 
was reducc'd from the' usual three doses to the 
two initial dost's, applie'd at the first month 
and the third month (Fig, 1). Some varie- 
ties such as P,4()2G dowered hast when manui’- 
ing was reduced to a single initial dose at 
planting ; while some others flowered only 
when no manure was applied. Heavy doses 
of manure — ammonium sulphate and groundnut 
cake— applied at fourth and seventh month, 
delayed and inhibited flowering even in such 
profusely flowering varieties as Co.421. In 
certain cases one heavy dose of manure ap- 


plied at sixth or seventh month was found 
enough to completely inhibit flowering. 



No maiuin; 1 dose 2 doses 3 doses I tloso 
m. mine at manure at manure at maniirii 
planting planting iS: planting at at 

at 3 months 3 months 7 months 
<S:p months 

I'lG. i. Showing tlie eh ect of ma lining (Anim. Sulp- 
hate J-G. N. Cake) on flowering in the cane variety 
I’. 

The held tests carried out simultaneously 
showed tliat besides manuring, irrigation was 
another important factor very closely concoi'ii- 
ed witli flowering in sugarcanes. Thus when 
irrigation was Increased to twice that of the 
normal, certain non-flowering varieties like 
Red Mauritius and Nargori 15 D, came to 
nowc'i; and as the water supply was further 
increased to alternate day and daily irrigation 
t'von such persistently non-flpwcring varieties 
as Co. 468 flowered. To gaih /further informa- 
tion on tlie two factors, manunng and irri^^n- 
tion, in regard to flowering, a more compre- 
hin.sive experiment was laid out in the 
bc'ginning of the year 1945. Seven varieties, 
viz.. Rod Mauritius, Co.4G8, P.5649, Poovan, 

S.s. As.sam (301), B.3013 and P.4626, were used 
in this exiDcriment and several conditions of 
manuring and irrigation were studied. Tin* 
success achieved was jDhonomenal and six out 
of the above-mentioned seven varieties were* 
induced to flower. The results are briefly 
described below. 

The flowering season at Coimbatore com- 
inencc\s in the beginning of October and it 
continues to the' middle of December. Red 
Mauritius and Co.468, the two important thick 
cane vai'ictics, which arc not known to flower 
at this Station, flowered profusely with the 
treatment of alternate day irrigation ; about 
70 per cent, and 72 per cent, of the stalks 
flowered, respectively. Only a light initial dose 
of the mixture — bonemeal and groundnut cake 
— was applied to these plots. The controls, 
which received usual three doses of the mix- 
ture — ammonium sulphate and groundnut cake 
— and normal irrigation, i.e., once a week, did 
not show any sign of flowering (Fig. 2). 

P.5649, another non-flowering thick canc 
variety, flowered only when subjected to daily 
irrigation conditions from July to September, a 
period of three months prior to commencement 
of flowering season. It gave about 40 per cent, 
of flowering. 
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Poovan, which is still another important 
non- flowering thick cane variety, and S.s. 


Station. The author is greatly indebted to 
Mr. N. L. Dutt, Government Sugarcane Expert, 



Treated (alternate day irrigation) 


FIG. 2. Showing the effect of irrigation on ilowering cane varieties. 


Assam 301, a non-flowering wild form gave 
the best results with the treatment of daily 
irrigation throughout the growth period and a 
single initial manuring with honemeal and 
groundnut cake, at planting. The flowering 
however, was not profuse but half 
healthy arrows were m each case available tor 
crossing purposes. The controls of these varie- 
tfes did not show any sign of flowering. 

The variety P.4626, which is late and sparse- 
ly flowering, flowered early and very profusely 
with the above treatment of daily irrigation. 
The arrowing commenced in the beginning o 
October and by the end of October about 50 
Toer cent, of the stalks had arrowed. The con- 
trols flowered in November and produced only 

^^ThT^vSiety B.3013 could not be induced to 
flower with any of the above treatments. 

The above experiments indicate that a copi 
ous supply of water throughout the growing 
period cLduces to m sugarcane; t^ 

excessive manuring, particularly in the latw 
stages ol growth, delays and inhibits flowering, 
and that by simply adjusting the conditions of 
manuring and irrigation it is possible to 
(?du« flowering and control the times of 
flowering in the cane varieties desired to be 
f^eludei in the breeding programme at this 


for his keen interest and valuable criticism 
throughout this investigation. 

Imperial Sugarcane Station, 

Coimbatore, N. D. Yusuf. 

January 1946. 


1. Yusuf, N. I)., and Dult, N. I/, ('//rr. .SV/., 
Nov. 1945, 11 , 304-06. 2. harttiU),'H. 'I'., /Vvv. .-/.ivv. 

Ti'c. Attiuarros dc Cnhac^ 1934,8, 29-33. 3. kvans, fl., 

Rept. Sugarcane Research Staiion { yxitritius)^ 1934, 5, 
40-43. 4. Ktrv, II. W,, Cane Gro leers ^ 

Bullciiii^ Queensland, 1940, 8, 2, 76. 


THE MICRO-ORGANISMS IN 
MELOPHAGtrS OVINUS 

Smears of the intestine of Mclophagus oviuus 
show the presence of a Rickettsia. Miss H. 
Sikora, then working with Prof. Ndller, kindly 
showed to me how they can be stained with 
Giemsa’s stain. They give a microscopic picture 
identical with that reproduced by Cowdry.* 
Prof. Ndller, then Director of the Institute of 
the Institute of Parasitology, Veterinary College, 
Berlin, kindly demonstrated to me the tech- 
nique of cultivating the Rickettsia on N.N.N. 
agar with deflbrinated horse blood. The germs 
grew in about 15 . days and gave the same 
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piclLire as those of the smears. Nr)n('r\s Mono- 
graph- gives details of thc‘ teeliniciue. The 
Rickettsia is extracellular in the intestinal 
lumen of tlie insect, 

Zaciiarias-' has publisluxl a tliesis on the 
symbiosis of M. ovinus. 'riuM-e is a localised 
region in the intestine^ whc're the epithelium 
contains symbiotic bacteria. Zacharias illus- 
trates the symbiote on p. 002 (Fig*. 7); and 
on p. 701 (I'hg. 10). The smears stained with 
Giemsa show a far largca* sizt' of thti germs 
than the Rickettsia and tlu' N.N.N. agar does 
not serve as a suitabU* medium for their culti- 
vation. The usual prune Juice agar with the 
addition of liver extract and a trace of ferric 
chloride enabled the isolation of the symbiote 
within a week. The germ resembled a Micro- 
coccus species and identical with the illustra- 
tions of Zacharias. A ioopful of the culture 
was introduced in dellbrinatc'd .sheep’s blood. 
It was subseciuently found that the white blood 
cells in this blood wc're all full with a growth 
of tliese Micrococci. It is well known that 
Gonococcus likewise prt‘t\a\s to multiply in 
white blood cells rather tiian in free blood. 
The explanation in this cast' has been offered 
to be the relatively mort' alkaline pH of the 
white blood cell which is about 7-2 as com- 
pared with that of the body fluids with a 
pH 6-8. The prune juice agar had a pH 6-8 
where the germs did grow whik' it was also 
evident that the white blood cells of the sheep 
proved a better mc'dium for their development. 
The symbiote of M. ovinus did not putrefy 
sheep’s blood nor coagulatt' it in any way. The 
isolation was repeated sc'vt'ral times and with 
success. 

Zacharias also montious the occasional pre- 
sence of another bacterium found intercellu- 
larly in the intc.stinal epithelium of M. ovinus, 
Onl*y once did I get a bach'rial culture which 
gave delicate long rods as illustrated by 
Zacharias, p. 691 (Fig. (5). For a long time 
I had doubted his finding but this confirmation 
gives credit to his observation. 

He further mentions the existence of a 
saprophytic trypanosome in the intestinal fluid 
of M'. ovinus, in which I was not interested. 

The work was done at Munich, in the labo- 
ratory of Prof. Seiler, now at Zurich, to whom 
I beg to thank once again here. 

Biochemical Laboratory, 

Osmania Medical College, 

Hyderabad (Dn.), S. Mahdihassan. 

May 13, 1946. 


1. Cowclry, K. V., “(lytological Stmlics oa I fiiarlwalcr” 
I.Il/i and 12th Repf. of Director of Veterinary Kesei^'ch. 
Union of South Africa, Pretoria; 1027, 190, j)!. 1. iig. 2. 
2. Ila-ndhueh d, Pathofir-nen J'^rotozoen. 12 l-icferuug. 
Leipzig, 1928. 3. Zeit. f. Morpho. Jt. OkoloEV,\ U)28, 10. 


ON THE BIONOMICS OF THE SILVER 
FISH, CHELA ARGENTEA, DAY 

Chela untrahi Day. C. argentea (Cuv. & Val.), 
C. phulo (Ham. Buch.), C. hoopis Day., and 
C. clupeoides (Bloch.) are the five species of 
silver fishes occurring in the inland waters of 
the Madras Presidency (Day., 1889). They 


preler quiet waters and deep pools of rivers, 
but arc active fishes keeping to the surface 
during day and twilight hours (Sundararaj, 
1916). They grow to a size of 6 to 9 inches; 
and are esteemed as food. They are popular 
with anglers, as they spring out of the water 
after the bait (Thomas, 1881). 

The food of Chela argentea, as revealed by 
the examination of the stomach-contents of 
over 500 specimens, consists of (1) algal mat- 
ter (A'iiabainct, Cladophora, Oscillatoria, Pedia- 
siruui, Spirulina and Spyrogyra ) — 10 per cent.; 
(2) crustaceans (copepods and daphnids) — 15 
per cent.; (3) diatoms and desmids (Closte- 
riuni, Cocconeis, Cosmarium, Cyclotella, Cym- 
helLa, Eunotia, Melosira, Navicula, Nitzschia, 
PbiwuLaria, Saurirella, Synedra and Tabellaria) 
— 30 per cent.; (4) insect parts — 40 per cent.; 
and (5) sand particles and other inorganic 
matter — 5 per cent. A few fish scales were 
observed in the stomach of about a dozen 
specimens. 

The fish is a surface feeder, insect life form- 
ing the bulk of its diet; and is, therefore, a 
useful larvicide (Wilson, 1917). Many have 
stressed the importance of this fish in the con- 
trol of mosquito incidence (Hora and Mukorji, 
1938; Spence and Prater, 1932). Field obser- 
vations by us have revealed that one specimen 
of Chela argentea feeds on about 100 mosquito 
larvee together with other items of its food in 
a period of twenty-four hours. 

The (ish breeds in running waters during 
the monsoons from July to October. During 
the breeding season, the female has the ven- 
tral portion of its body ^slightly coloured 
orange or yellow. The ripe ovarian egg is 
yellowish, round, and 1*20 to 1*50 mm. in 
diameter. The eggs get swollen immediately 
after fertilisation, and measures- 2-0 to 2-50 mm. 
in diameter. In about 12 hours, the embryo 
attains a length of 3’5 mm. and lies curved 
over the yolk-mass over which light bluish 
pigments have appeared. Within another eight 
hours, the embryo hatches out. The larva at 
this stage is 5 mm. in length, and possesses 
four gill-slits and a continuous fin-fold. When 
the larva is‘ four hours old, it measures 8 mm. 
with well -developed eyes and mouth. The 
yolk-sac is completely absorbed. Pectoral fin 
buds become prominent. Scattered bluish pig- 
ments appear on the dorsal half of the body. 
When the larva is 12 mm. in size, the paired 
and unpaired fins get differentiated. The mouth 
gets turned upwards. About the alimentary 
coil, the air bladder appears as a bright cap- 
sule. At the size of 15 mm., the fins and oper- 
culum arc fully developed; and the air-bladder 
becomes bilobed. At the end of one month 
after hatching, the fry become 20 mm. in size, 
and is characterised by a thin laterally com- 
pressed body, pellucid cream- white in colour, 
straight, rostro-dorsal profile, a V-shaped dot- 
ted, bluish pattern on the head, and prominent 
blue eyes. 

Inland Fisheries Office, P. I. Chacko. 

Kilpauk, . Madras, R. S. Venkatraman. 

April 4, 1946. V. Ranganathan. 


^Published with the kind permission of the Director 
of Industries and Commerce, Madras. 
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TAMARIND SEED PECTIN 


Damodarax’ and RangachariI have reported 
that tamarind-seed pectin contains 1 • 08 per cent, 
of methoxyl, 33-22 per cent of araban, 53*11 
per cent, of glucosan, 12-59 per cent, of uronic 
acid and zsro value for the calcium pcctate 
number. An examination of these data reveals 
certain discrepancies regarding the presence of 
the uronic acid grouping in the ■ molecule. The 
zero value for the calcium pectate number 
does not offer support to the existence of the 
uronic acid nucleus, since the method of Dick- 
son, Otterson and Link (estimation of uronic 
acid) and the reaction of Carre and Haynes 
(determination of calcium pectate number) arc 
both dependent on the existence of the same 
uronic acid grouping. From their data the 
authors have concluded that the tamarind-seed 
preparation is a mucilege, since it resembles 
certain seed mucilages in its chemical compo- 
sition.''’- The examples cited by them do not, 
however, warrant such a conclusion being 
drawn. The mucilage from the seeds of Plan- 
tago lanceolata Linn, yields on hydrolysis 72 
per cent, of xylose, 11 per cent, of methyl pen- 
tose, 15 per cent, of uronic anhydride and a 
small amount of galactose,-^ while the mucilage 
from the seeds of P. psyllium Linn, contains 
75 to 90 per cent, of xylose and a little arabi- 
nose, the rest, being galacturonic acid.*' The 
composition of the mucilage from the seeds of 
P. fastigiata is similar to that of P. psylliumS* 
A comparison of the analytical data of these 
mucilages with the figures given by Damodaran 
and Rangachari for the tamarind-seed pectin 
shows that there is not much in common be- 
tween them except the reported but unconfirm- 
ed''’ uronic acid content. 

The pectic substance from the tamarind seed 
differs from mucilages in several respects.-' It 
is true that, unlike the fruit pectins, it is not 
a derivative of galacturonic acid. But on ac- 
count of its characteristic property of forming 
acid-sugar-jellies, it is to be regarded as a 
pectin, since the word is now-a-days used as 
a generic term.^'^’^^ 

Forest Research Institute, P. S. Rao. 

Dehra Dun, S. Krishna. 

April 25, 1946. 


1 . Damodaran and Rangachari, Cnn\ 1045, 14 , 

203. 2. — . 1946, 15, 20. 3. Mullan and Pt rcival, 
y. Chetti. So , 1040, 15, 1501. 4. Ander.son anil 

Fireman, J. Bmi. Ckcm., 1935, 109 , 437. 5. Ander.son, 

Gillette an:: .Sealey, 10 41, 140 , 560. 6. Gho.‘-o 

and Kri-lma, Citrr. Scu, 191-5,14, 299. 7. Nanji, Savur 

and .SreMiivasan, 1945, 14 , 129. 8. Savur and 

Sreenivasan, Ibid., 1916,15, 43. 9. Gho.st, Kri.slina and 
Suryaprakasa Rao, J. Set. hid. Res. 1946, 4. 

10. Hinton, Fniit Pectins: Their Chemical Beharion'r and 
Jellying Properties, printed by Hi.s Majesty ’.s Stationery 
Office, London, 1939, PP- 1, 44 and 92. 11. Rao and 

Krishna, Cheinistry Industry, 1946, 65, 101. 


TAMARIND SEED "PECTIN ’ 

In the carefully reasoned Report of the Ameri- 
can Chemical -Soeiely on Pectin Nomeneda- 
turo,' pc'ctic substances have' bec'u worded as 
“a group designation for lliosc' complex carbo- 
hydrate derivativt's wiiieh occur in plants or 
arc prepared from plants and which are cdiar- 
actcrizod by the presence of galacturonic acid 
units”. Other detin ing chai’acteristics of p'.'ctin 
are the presener' of methyl c'st. r groups and 
tile formation, through d('-('.stheri(ication, of 
pcctic acid." It is now recognized that the 
polysaccharide' from tamarind st'rd dilfcrs in 
all these respects from ]3ectin‘'-' and hence, to 
class it as one, would be solel.y on its pi'operty 
of forming sugar-acid JeJlic'S."' Sucli a classili*- 
cation, based purely on physical bi'haviour and 
not on any constitutional knowledge, would be 
liaphazard and confusing." 

The polysaccharide cannot be called a muca- 
lago either p for, recent work lias shown that 
substances commonly describc'd as gums and 
mucilages, ai‘c in fact polyuronichs and that 
their .acidic properties’ are due to tlie presemee 
of uronic acid whence the name, sometimes 
given to them, “acidic polyuronides’.-'^ 

In an earlier communication,' tlie authors 
had referred to the polysachharidc' as a gluco- 
galacto-xylan and there is little doubt that it 
is a polyosc or hexopentosmC which nomencla- 
ture wc would, there Core, suggest for adoption 
in future. 

Dept, of Chem. Technology, 

Bombay University,- O. R. Savur. 

May 28, 1946. ’ A. Shuk.nivasan. 


1. CommiU(j(i on Pi-rtin N onnini'l U .ii n, /(>ur. .h/itr. 
Chem. Roe. (Proceedings).. 1927,49,37. 2 Niuiji,Saviir 

iincl Sreenivasan, Cur/ . .V,/., 19.|:'>, 14, 129. 3. GIiusc 

and Krishna, /bid., 19-15,14, 299, -1. Savur and Sreeni- 
vasan, /bid.. 194(5, 15, -13. 5. Pao and Kil.slma. ('hem. 

and hid., 194(5, 9, 191. (5. Norman, The Pio. h 'mist ry of 

Ce/lulo.^e, the Polyurouid.'s, I.igin/i, d ().\rord Ihiiv. 
Pre.s.s, 1937, 121. 7. Daino laian an 1 Raip^.u-lmri, i'urr. 

Rei.. 194(5,15- 20. S. Noi’inan, same as ((5), p. 12i. 
0. Norman, same as (0), p. 39. 


STUDIES ON THE METABOLIC FAECAL 
NITROGEN OF CATTLE 

Endogenous urinary nitrogen and metabolic 
faecal nitrogen (M.F.N.) values of experi- 
mental subjects are essential pre-requisites for 
determining the biological value' of proteins 
according to the Thomas-Milchell method. 
Since published experiments on thc„' dotermina- 
tion of these data lack sciemtide precision, a 
sex-i3s of investigations was initiated in 1940. 
The observations on endogenous nitrogen have 
already been published.' The present note 
gives a short account of studies on M.F.N., 
details of which will be published elsewhere. 

In studying the M.F.N., the first step was to 
develop a simplified technique, by (1) substi- 
tuting a low-nitrogen ration for the compare- 
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lively less palatable nitrosen-Crcc ration, and 
(2) computing: the r(\sults by the use of a cor- 
rection factor. Skim milk protein was found 
to bc‘ unsuitable Tor incorporation in the 
low-N diets. 

A highly siKmihcanl quantitative relationship 
was discoveix'd between the level of faecal 
dry-matter output and tlie M.F.N. of cattle. 
This relationship is shown in the accompanying 
grapli (Fig. 1). This grapli will enable the 



1. Relation betwtuni huily output of M.F.N. 
and fuH'al dry matter of ealtltn 

estimation of tlie M.F.N. of cattle (at least of 
tlu' thn‘(' ty{)t‘s of cattle studied, namely, Hari- 
ana, Kumtion and locjd non-cU ‘script), when the 
daily exendion of hecal dry-matter is known. 

It has b(‘t‘n found tliat breed characteristics 
and moisturt* contt'nt of the fresh fa‘ces exert 
a negligibU' in(lut*nct‘ on the value of M.F.N. 
It was furthta* observed that the M.F.N. of 
cattle on tlu‘ .sanu‘ ration decreased with a 
higher intak(‘ of food. Tlu' level of fmcal dry- 
maltt'r out) nit, how(‘V(‘r, was the predominant 
factor alTt'cling the M.F.N. of cattle. 

Animal Nutrition wScclion, U. Mukukhjkk. 
Impc'i’ial VeteriiKiry Research N. D. Kkiiah. 
InstituU', Izalnagar, 

April 25, I94(i. 


1. Ktihar, N, 1)., Mukhrrj<‘(*, K.,and ScT\, K. (1., ///</. 
/. IW, .SVv. d- .*////■ //m'k, HM.'k 13, 257. 


A CASE OF POLYEMBRYONY IN 
DAPHNE CANNABINA WALL. 

During an embryological study of a few mem- 
bers of the family Thymala^aceae, it is found 
that, usually, a single embryo is developed in 
each ovule. U develops from the fertilised egg 
and follows the Asterad type of embryo deve- 
lopment. In Daphne cannabina, however, a 
single case has been encountered in which two 


embryos are developed in an ovule (Fig. 1). 
One of the two embryos is at a slightly more 
advanced stage of development. One of them 
is evidently developed from the fertilised egg 
and the other seems to have developed from 
nuccllar cells in the apical region of the ovule. 



Fig. ,1. Daf^Jnic camiahiiia. Micro-photograph of L.S, 
the vipper ptirt of tlie ovule showing two emliryos. 

Judging from the position of the embryos, the 
extra embryo could have arisen from a syner- 
gid also. But, during the course of the in- 
vestigation neither egg-like synergids nor addi- 
tional pollen tubes entering the ovules have 
been found. Therefore, the origin of the 
second embryo, from a synergid, seems to be 
unlikely. Previously, Winkler ’ (1906) recorded 
a case of nuccllar embryony in Wikstroemia 
indica. In this case, however, the embryo fails 
to develop from the egg and the single em- 
bryo seen is cl,cvoloped from the nucellar cells 
in the apical region of the ovule. 

Andhra University, 

Guntur, J. Ventcateswarlu. 

March 15, 1946. 


1. Winkler, Jard, Buiic.jizor^j^^ 1006, 2, 5. 


DOES POTASSIUM STIMULATE BY 
RELEASING ACETYLCHOLINE ? 

It has been presumed that potassium stimulates 
by releasing acetylcholine. The following 
facts are, however, against this suggestion : — 
(1) Brown and Feldberg- found that curarinc, 
in suitable doses, was found to paralyse the 
ganglion cell to preganglionic stimulation and 
to acetylcholine while leaving the cellular res- 
ponse to potassium chloride actually enhanced. 
Curare has similar action on mytilus muscle 
and frog gastrocnemius.-^ (2) In frog stomach 
eserine (1 in 10-') increases the response to 
acetylcholine but depresses that to potassium.^ 
(3) In dog stomach excess of calcium depresses 
the response to acetylcholine, but increases 
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that to potassium, the effect of hydrogen ions 
being also similar. 

Department of Physiology, M. C. Muthana. 
Dow Medical College, Inderjit Singh. 
Karachi, 

May 21, 1946. 


1. Arabache, N., /. P//.ysiaL^ 1946 104, 266. 2. 

Brown, G. 1.., and Feldberg, W.,//jic/.. 1936, 86, 10. 
3,4, 5. Singh, /., /^roc. hid. Acad. Sci., 19*46,23, 58 ; /. 
Physiol. 1939,96, 25; 1940, 98, 155. 6. Narayana, B., and 
Singh, , Proc. hid. Acad. Act., 1044, 20, 192. 


A NEW MUTANT IN ASIATIC 
COTTONS 

A NEW mutant was noticed in Asiatic cottons 
in 1942-43 and its description and inheritance 
are reported in this note. 

The mutant which occurred in a crop of 
1027 A.L.F. (G. herhaceum), grown in a culti- 
vator’s- field in the Navasari district of Baroda 
State, attracted attention mainly due to its 
monopodial habit and failure to set bolls even 
at an advanced stage. The buds were abnor- 
mal in that the petals and bracts had an in- 
definite number of whorls with a very compact 
arrangement and in a majority of cases they 
shed even without opening. In three flowers 
which did open later the number of petals was 
found to range from 7 to 12 instead of the 
normal 5. To study the behaviour of the mu- 
tant (Fig. 1), a normally opened flower was 
brought to Baroda and crossed with two plants 
of G. arhoreum. Both these belonged to the 
New Multiple Recessive isolated at this Station 
from a cross of N6 Multiple Recessive with 
Cocanada 45, one however being heterozygous 
for the petal colour gene. Only 3 Fi plants 
were available from the cross and all the three 


Fic. 1 

of characters. The summary of the results is 
given in Table I. 

It can be seen from the table that the 
segregation obtained in Fo give a good fit to 
the 9 : 3 : 3 : 1 dihybrid ratio and that there are 
no disturbances in the single-factor ratios. The 
mutan,t gene is thus not linked and assorts 
independently of other genes for leaf necta- 
ries, petal colour, pollen colour and anthocya- 
nin pigmentation. Further study of the linkage 
of the same, if any, with other genes such as 
for lint colour and leaf-shape is in progress. 
It was observed in the F., that most of the 
mutant plants besides being monopodial in 
growth habit had flowers appearing as twins 
from the same axil unlike the normal plants. 
The question whether the above is due to a 
pleiotropic effect of the mutant gene is under 
inx’^estigation. The mutant is characterised by 
very poor fertility and even with twin flowers 


Table I 
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Linkage studies were also made side by side 
as the parents with which the mutant was 
crossed at Baroda were recessive for a number 


TwO’-factor ratios of crosses of the mutant with the New Multiple Recessive 


The mutant flower 
and 


I Normal flower 

Mutant flowci* 

Total 

X-- 

h 

X 

X 

X 

1 

F., Nt-w 

oby. 

82 

20 

26 

1 

9 

143 

0-080:j 

Large 

Va-ya 


51 

15 

12 

4 

82 

1-5122 

0-70-0 -50 

Pi-th 

•- 

S9 

19 

23 

C 

1.17 

4-6:i8’^ 

0-30-0 -20 

RjAS-RaOS 

51 

89 

19 

28 

7 

113 

3-66.14 

0-50-0 -30 


had normal flowers. The data from F.> grown 
in 1944-45 are given below. 

In a total population of 143 plants in F^, 
108 plants produced normal flowers while 35 
plants gave flowers characteristic of the mu- 
tant, which means that the mutant type is a 
simple recessive to the normal. 


any boll that is obtained is only from one of 
them. The gene pair responsible for the normal 
and the multi-bracteolata flowers may be 
tentatively designated as M®— m^. 

Baroda, ' G. K. Govande, 

March 26, 1946. Economic Botanist. 
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A MISSING TYPE OF BRAB^ICA 
CAMPESTRIS RECOVERED 

A CLASSIFICATION of the cultivated Indian mus- 
tards has been described by Sabnis and Phatak 
(1935). They have described thirty-five types 
of Brassica campestris L. One of these types, 
T.33, belonging to the Pronisiliquosa group, 
was not found among the cultivated types in 
existence and was described on the basis of 
herbarium specimens from the Royal Botanical 
Gardens, Calcutta. It had two-valved, pendant 
pods (unlike the common cultivated types of 
Erectisiliquosa group which have spreading or 
ascending pods), and was included in the 
classification to make it somewhat complete. 

This missing type has now been recovered in 
a collection of new samples of sarson (B. cam- 
pestris L.) made in 1941 from the different 
districts of the United Provinces. This type, 
named 4114, was discovered in a sample of 
sarson from village Jaitipur, district Unao. It 
has two waived, pendant pods, and is constant 
for these characters. It is shown in the accom- 
panying pViOtograph alongside type 10 which 
is a normal type with ascending pods. 



Type 4114 Type 10 

Description of type 4114. — Tall, hairy, late, 
leaves deep-green and dull, flowers large, petals 
lemon-yellow, pods long, pendant flat, two- 
valved, broad and beaded, seed smooth, yellow, 
bold. 

Govt. Research Farm, T. S. Sabnis. 

Cawnpore, T. R. Mehta. 

April 8 , 1946. 


1. Sabnis, T. S., and Phatak, M. G. , “A preliminary 
not-j on the clas.sification of cultivated Indian mustards” 
In/d. Jour. Agr. Sd., 1935,5, 669-78. ' 


SOME NEW HOSTS OF SCLEROTINIA 
SCLEROTIORUM (LIB.) DE BARY 

Sclerotinia sclerotiorum (Lib.) de Bary is 
known to attack many plants. Butler and 
Bisby (1931) have recorded the host plants of 
this fungus in India. Mundkur (1934) Las 
given a comprehensive account of the taxo- 
nomy and parasitism of this fungus which . 
caused a disease of Hibiscus sabdariffa Linn. 
He was also successful in producing the apo- 
thecial stage of the fungus in culture, which 
the previous workers in India had failed to 
obtain. 

Eruca sativa Mill, is a common rabi season 
crop of the United Provinces, grown chiefly 
as an oil-seed crop. This year the crop grown 
at the College farm was very severely attacked 
and considerably damaged by Sclerotinia scle- 
rotiorum. The crop was present as a mixture 
in an oat field and almost all the plants were 
badly affected. The disease was noted in ttie 
second week of February when the crop was 
in early stage of fruiting. The disease must 
have started much earlier as many plants, 
attacked near the ground-level, had fallen 
down and were devoid of fruits. The ground 
was littered with sclerotia and where the attack 
was particularly severe, there were as many as 
78 sclerotia per square foot. 

Observations showed that the disease did not 
start from any particular part of the plant. 
Patches of dead tissue were scattered through.- 
out the stem, more particularly on the thinner 
branches. The roots were not affected. 

Symptoms. — The affected patches are at first 
water-soaked in appearance but soon get cover- 
ed with a weft of white and cottony mycelium. 
These patches elongate longitudinally and some- 
times show distinct concentric zonation. Final- 
ly the stem i^ encircled and numerous sclero- 
tia appear embedded in the mycelium. In tlie 
beginning these are white, gradually turning 
darker and drops of a clear liquid often ooze 
out from their surface. Internally the sclerotia 
are often pink coloured at this stage. TLe 
sclerotia ultimately become black (Plate I ) , 



Plate 1. SymjiLomb caasea oy Sclerot inia 
sclerotiorum on Brassica juncea., 
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and generally fall down on the ground. The 
sclerotia, however, do not develop plentifully 
within the stem. The affected pods are simi- 
larly covered with superficial mycelium, there 
being no seed formation but mycelium and 
sclerotia are often present within the pods. 
The severely affected parts decompose and 
shred into fibres, leading to the collapse of 
the entire plant which falls down and gets 
covered with copious mycelium and sclerotia. 
The leaves arising from the infected patches 
droop down and are shed. The smaller sclero- 
tia are usually round, and the bigger ones are 
flatter and loaf-shaped or irregular in shape. 
They measure from 2-12 mm., the average 
size being 6 mm. 

The perfect stage of the fungus — Although 
there was an enormous number of freshly 
fallen sclerotia in the field none of them show- 
ed any sign of apothecial development. It was 
therefore decided to make a thorough search in 
order to find out whether the sclerotia buried 
in the soil, from the previous years’ crop or 
those formed earlier in the season, produced 
any apothecia. In moist patches a number of 
apothecia in various stages of development 
were found to arise from sclerotia buried in 



PLATE 2. in-lcrotiniajck^oiionim: Natural occurrence 
of apothecia in field. 

the soil (Plate II). Their development was 
carefully studied. 

Usually one or two cylindrical and flexuous 
stipes are produced from each buried scloro- 
tium, but larger sclerotia sometimes produce 
as many as five fruiting stipes. The stipes are 
sometimes dichotomously branched within the 
soil, each branch being fertile. The length of 
the stipe varies from 25-88 mm.; the breadth 
is maximum at the base of the apothecium 
and is approximately 1 mm. in diameter, but 
lower down and especially at the point of 
origin it is much thinner. The exposed part 
of the stipe is fawn coloured but within the 
soil the colour is brown or dark-brown. The 
apothecial fundament is borne at the tip of the 
stipe as a minute brownish or fawn coloured 
funnel-shaped structure, just above the surface 
of the ground. The fundament, usually 1 mm. 
in diameter, expands into a shallow, fiat or 
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convex apothecium. The mature apothecia are 
6-9 mm. across, cartridge-buff to pale ochra- 
ccoiis-salmon in colour turning cinnamon brown 
or Mars brown when old, generally borne 
6-10 mm. above the surface of the soil. Somc- 
time.s the exposed part of the stipe is branch- 
ed, usually into two and rarely more than two 
subsidiary stipes, each bearing a smaller apo- 
thccium. 

A number of apothecia were teased out and 
examined under the microscope. The length 
of the asci varied from 108-153 /W, with an 
average of 122-9 The breadth from 4-5- 
8-1 with an average of 5-9 /l The length of 
the ascospore varied from 7*2-11-7/^ with an 
average of 8*9 as and the breadth from 3-6- 
5-4 A^ with an average of 3-9 /x. As far as the 
authors arc aware this is the first record in 
India of the natural occurrence of the apothe- 
cial stage of Sclerotinia. 

Some stray plants of Brassica juncca pre- 
sent in the field were found to be affected 
(Plate I), but the percentage and the extent 
of damage was far less than in the case of 
Eruca sativa. This was probably due to the 
more woody nature of the stem of the former 
plant. The plants of Eruca sativa in this parti- 
cular case were unusually herbaceous due » to 
their being present as a mixture with oats. 

A number of plants of Coriander sativum 
Linn, were found wilting in the College Bota- 
nical Gardens. There were hardly any ' symp- 
toms to indicate the presence of Sclerotinia; 
but isolations from affected tissues near the 
ground-level invariably yielded a fungus cul- 
turally similar to Sclerotinia sclcrotiorum. 

As the size of the asci and ascosporcs differ- 
ed from those given by Mundkur, the senior 
author obtained a culture of the fungus from 
the Imperial Agricultural Research Institute, 
New Delhi, and on comparison of cultural 
characters the isolates from Eruca sativa, 
Brassica juncca and Coriander sativum appear- 
ed similar to the type culture obtained from 
Delhi. Isolations from the ascosporcs from 
fresh apothecia gave identical cultures. 

P. R. Mehta. 

Botanical Section, Babu Singh. 

Govt. Agricultural College, S. K. Bose. 

Cawnporo, 

April 30, 1946. 


1. Butler, K, J., and lUs])y, G. R., 7Vjr of Ivdio, 

1031. ?. Mundkur, B. B., “A Sofo olifiia xoi of f/ihisenx 

sabdari/pilArwxd^ 7fnf. /o?(r. AiH'id. AV/., 1934, 4, 7.58-78 

* Ridgwuy, K., Colour Slafidards and Colour Wuni^ucla- 
turo. 
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REVIEWS 


Vitamins and Hormones, Vol. II. Edited by 

Robert S. Harris and Kenneth V. Thimann. 

(Academic Press Inc., New York), 1944. 

Pp. XV -I- 514. Price $5.00. 

Introducing the series under reference, 
Prof. McCollum wrote : “The time is ripe 
for the founding of such a venture since it is 
no longer possible for any one to read sufficient 
of the current papers and library files dealing 
with these two classes of substances to assimi- 
late all the knowledge which has accumulated- 
We must increasingly depend upon our col- 
leagues, who maintain mastery of specialised 
experimentation to appraise for us the nume- 
rous contributions which they alone can inter- 
pret, sifting error from truth and assembling 
scattered data to make a connected account 
which places a body of related facts in proper 
perspective. This is the function of the new 
publication.” 

The second volume of the series under re- 
view fulfils the function as envisaged by Pro- 
fessor McCollum ; the volume includes a wide 
range of topics covering the physical, chemical, 
physiological and clinical aspects of some of 
the important vitamins and hormones. Eleven 
topics have been discussed in the present 
volume : (1) Vitamins in the anabolism of 

fats; (2) Chemisti-y of biotin; (3) Nutritional 
requirements of primates other than man ; 
(4) Physiological action of vitamin E and its 
analogues; (5) Chemistry and physiology of 
vitamin A; (6) Para-amino benzoic acid — Ex- 
perimental and clincal studies; (7) A critique 
of the etiology of dental caries; (8) Vitamins 
and cancer; (9) Effect of Androgens and Estro- 
gens on birds; (10) Hormones in cancer; and 
. (11) X-ray crystallography and steroid struc- 
ture. 

Of special interest to those interested in 
problems of cancer, one of the deadliest curses 
on humanity, are the two chapters on cancer 
in relation to vitamins and hormones. One of 
them (Vitamins and Cancer) constitutes an 
inspiring presentation of the intricate problem, 
which is full of attractive suggestions for 
future investigators. 

A perusal of topics listed above show the 
wide and varied appeal and interest which they 
are bound to elicit. The series, of which the 
present volume forms a part will be enthu- 
siastically welcomed by all investigators inter- 
ested in the pure and applied aspects of vita- 
mins and hormones. The publishers deserve to 
be congratulated on their enterprise in filling 
so admirably the void created by the dis- 
appearance of “Ergebnisse der Vitamin und 
Hormon-Forschung”. 

Radar. By Major R. W. Hallows. (Chapman 

and Hall, London, W.C, 2), 1946. Pp. 140. 

7 sh. 6d. net. 

In 1925 Breit and Tuve of Carnegie Institu- 
tion of Washington successfully used the pulse 
method for determining the height of the 
ionosphere and since then, every worker in the 


field of radio communication in every part of 
the world was aware of the Radar as a possi- 
bility of the near future. The threat of war 
intensified the work in this direction during 
the thirties in all countries. The credit of 
developing a practical and rugged form of it 
for the first time goes to Sir Edward Appleton 
and Sir Robert Watson- Watt, two brilliant pi^o- 
ducts of the Cavendish Laboratory. And now, 
the credit for writing the most popular and 
lucid account of the Radar goes to yet anothor 
Cambridge man, the author of the book under 
review ! 

The first official release on the Radar was a 
report by the Joint Board of Information Policy 
of the Scientific Research and Development, 
War and Navy Departments of the U.S.A., in 
August 1945. This has been followed by arti- 
cles and reports in technical and non-technical 
journals which are not of great use to tire 
man-in-the-street. The book undler review 
supplies this great want. 

Any man or woman with an average amount 
of commonsense and intelligence can read 
through the book like a novel. It is the out- 
come of the author’s experience as a chief 
instructor in the Fire Control (Radar), Sth. 
anti-aircraft group school in Britain. In th.e 
foreword to the book. General Sir F. A. Pile, 
Commander-in-Chief of the A. A. Command, 
1939-46, rightly observes that “the author has 
the gift of making extremely difficult and ob- 
truse things appear simple and even obvious’ L 
The function of the Radar, the principle 
of reflection, the speed of light, the idea of 
small intervals of time like micro-seconds, an 
electron beam as an inertialess relay, the 
cathode-ray oscillograph, etc., are all most 
lucidly and elegantly explained in successive 
chapters and this is followed by actual descrip- 
tions of the Radar. A welcome feature of the 
book are the beautiful Crown copyright photo- 
graphs of the British Radars, etc. 

The printing and get-up of the book are 
excellent and there are numerous good figures 
drawn to explain the principles enunciated in 
the body of the text. 

Radar is one of the greatest inventions of 
the war and its possible uses in peace are 
immense. No man, woman or child can afford 
to be ignorant of its basic principles, and here 
is a book most eminently suited for the pur- 
pose. It needs no recommendation. The re- 
viewer is certain that every school, college, 
private and public library shall go in for a 
copy of the book. The book has its utility to 
the technical man also. It provides a most 
beautiful introduction. 

S. V. Chandrasekhar Aiya. 

The Cavendish Laboratory. By Alexander 

Wood. (Cambridge University Press), 1946. 

Pp. 60. 8 Plates. Price 2/6. 

The establishment of the Cavendish Labora- 
tory in Cambridge in 1874 may truly be said 
to have marked the beginning of the most 
glorious chapter in the progress of scientific 
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research in Great' Britain— ushering in the era 
of modern physics. In the domain of physics, 
the Cavendish Laboratory has been intimately 
associated with the most notable personalities 
and almost all the epoch-making discoveries. 
Therefore the stupendity of the task involved 
in condensing the entire history of the Caven- 
dish Laboratory into few pages of a booklet 
may be well understood. Dr, _Wood has 
achieved this to a commendable extent in this 
booklet of 60 pages. A survey of the most 
important events and anecdotes connected with 
the Cavendish Laboratory starting from the 
quiet beginnings under the professorship of 
Clerk Maxwell in 1875, followed by Lord Ray- 
leigh and then by “the man who split the 
atom”, namely, J. J, Thomson, has been made 
in the first forty pages. The remaining twenty 
pages are devoted to a brief summary of the 
most important events that took place under 
the leadership of Lord Rutherford, “the al- 
chemist”, and his successor, Sir Lawrence 
Bragg. The book presents an interesting and 
instructive pen-picture of the world-famous 
laboratory. 

R. S. K. 


India — Part I. Physical Basis of Geography 
of India. By H. L. Chhibber. (Nand Kishore 
& Bros., Benares), 1945. Pp. xix -f 282, with 
10 plates and 19 text-figures and maps. 
Price Rs. 5, 

Books on the physical geography of India 
are rare and, therefore, the publication of this 
work by Dr. Chhibber is to be welcomed. The 
book is divided into twenty chapters and deals 
with the physical divisions of India, mountains, 
plateaus, rivers, lakes, glaciers, earthquakes, 
coast lines, volcanoes,’ hot springs and mineral 
v/aters, climate and climatic regions of India, 
weathering and denudation, geology, soils and 
soil erosion, fertilisers and manures-, and the 
structure of India. An alphabetical index at 
the end adds to the value of the book. 

There is some confusion as regards the title 
of the book. On the back of the cover the 
book is entitled “Physical Basis of Geography 
of India — Part I”, whereas on the first; page of 
the cover as well as inside it is printed as 
“India— Part I. Physical Basis of Geography 
of India”. The two do not mean the same. 

On page 173, the Dharwars are stated to 
occur in narrow elongated synclines resting on 
the gneiss. Again on page 189, the Dharwar 


rocks are supposed to have been derived from 
the denudation of the Archaean gneisses. This 
is not correct as the Dharwars in most of the 
areas in India are now considered as the 
oldest rock formations into which the later 
gneisses have intruded, except perhaps in Raj- 
putana where the gneisses are regarded as 
older than the Aravallis. 

Mer de glace is only one of the Alpine gla- 
ciers and not a collective name for the glaciers 
of the Alps as suggested on page 79. The 
name is misspelt both in the text and in the 
index. 

This book is unfortunately marred by nume- 
rous printing errors. The first person to use 
the term “Laterite” was not Buchman as 
stated on page 210 but Buchanan. “Quater- 
nary” has bsen consistently misspelt, twice on 
page 170, and again in the index. 

Geologists and geographers will find in this 
book a useful collection of material on the 
physical geography of India. 

C. S. P. 


Annual Review of Biochemical and Allied 
Research in India, Vol. XIV. (Society of 
Biological Chemists, India, Bangalore), 1943. 
Pp. 142. Price Rs. 3 or 6 sh. 

The Annual Review was published in 1945 
with a note of apology for the inordinate delay 
caused by ‘unforeseen circumstances’. Except 
for the delay, these ‘circumstances’ seem to 
have had no adverse effect on either the con- 
tents or the general make-up of the Reinew 
itself. The investigations in the field of Bio- 
chemistry and related branches • of science, 
reported during the year, have, been review- 
ed in an exhaustive manner under twelve 
chapters. A regrettable feature, however, 
noticed in the chapter on Industrial Mycology, 
is the replication of the previous years’ reviews, 
though presented in a slightly different guise. 
If found absolutely necessary, a mere reference 
to the previous years’ reviews would have been* 
sufficient. Instead, one finds the same work 
described at length once again. A repetition 
of this sort is apt to frustrate the very pur- 
pose of an ‘annual’ review and, therefore, needs 
to be eliminated. An index of the periodicals 
from which' matter is collected for the Review 
would be a vaulable addition to the existing 
regular features. 

S. R. Aswatha Narayana Rao. 


WAR-TIME ADVANCES IN PHYSIOLOGY 


Annual Review of Physiology, Vol. VII. By 
James M. Luck and Victor E. Hall. (Ameri- 
can Physiology Society and Annual Reviews 
Inc., Stanford University, P.O. California.) 
Pp. vii + 774. Price $5.00. 
rPHE seventh volume of these Annual Reviews 
^ which have practically grown during the 
war years, is the largest yet published ; the 
volume has been published on the eve of the 
approaching end of the world conflict. During 
the preceding difficult and anxious years, 
scientists have had to regiment themselves in 
the cause of applied research of vital import- 


ance to the prosecution of war. The bellige- 
rent governments during the war, extended 
their unstinted and lavish financial support to 
schemes of research, to a degree which has 
been unprecedented in the history of research; 
the operations of war, bloodier and more in- 
human as they proved to be, have been res- 
ponsible for raising many an urgent problem 
in human physiology, which would have been 
hardly thought of. Unprecedented opportuni- 
ties and uncommon materials of research be- 
came abundantly available during • the war. 
Physiological research was most intensively 
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perused, inure parlieulaiiy in its applied 
aspects. Much ut this work winch liad to be 
maintained as a closely Muardt'd st'cret on 
grounds ot si‘curity, is t*xpt‘ct,(‘d to hi' rc'vievved 
in these A}nni(il llcrlcivs during.? the comin;:^ 
post-war yc'ars. 

.Rcsearclu's in the donriin of physiology as 
rellectc'd in the volume undt'r review are natu- 
rally dominated by a stroui;' bias towards the 
critical t'.xipeiuai's of war. The eomhatin.e' 
personnel associau'd with the three servii'C'S — 
land, sc'a and air, l\ad to lie subjech'd during' 
their liMhtinn' t^perations, lo extri'ine dcj^’rees ot 
stress anti strain, whicii liad nevt'r bet'n attain- 
ed duriiiiU' any t)L' tlu' jirevious wars. The main- 
tenance of tiu' hiy,hisl dejLj;rt'e of occupational 
fitness amon^4 nu'n and women on t'vt'ry front 
was esst'iitial for winnin/;' the war. Tlu' human 
organism t'.xix'rit'uct'tl nt'w iu'ight.s of endur- 
ance and aehit'Vt'iiU'nl ; tlu'se ('xpt'ritnuu's are 
contriliutions to physiology which would never 
have' btH'u inadt' hut for tlu' war, 

Tlie Revleio follows the gt'iu'ral plan of its 
predect'ssors ; it contains twenty-six contribu- 
tions. The advaiuM's in tlu' fundamt'ntal aspects 
of physiology, pt'rmeabilily, jihysit'al pro- 

perties of protoplasm, i)hysiological aspects of 
radiant tau'rgy, jihysiologit'al aspects of gtme- 
tics, devt'lopnu'iit physiology, art' each reviewed 


ill the chapter bearing the title. Water meta- 
bolism attained special significance, thanks to. 
“the necessities oJ! war waged on a global 
scale'’ and ‘the literature pertaining to this 
problem which has developed to an unusual 
degree, has been reviewed. The disturbance in 
(luid balance, incidental to extensive burns, 
severe haemorrhages, traumatic shocks, waUn* 
and salt deprivations and exposure to extremes 
of (Hivironment, have received special atU'n- 
lion. The physiological cfrects of heat and cold 
form the topic of an interesting review ; much 
of the stimulus for investigation of the human 
response to cold has been provided by the 
pressing need “for data on the physiological 
eluinges resulting from prolonged exposure such 
as occurs in life-boats in northern oceans, men 
lighting in semi-arctic terrain and aviators who 
have made foi'ced landings in the snow”. 
Among other chapters of general interest are 
those entitled. Exercise, Physiological Psycho- 
logy and Applied Physiology. The , volume is 
well documented with author and subject indi- 
ces and contains 4,348 references to literature. 
These Annual Reineu7S, in the coming years, 
will undoubtedly acquire an even great<M* 
degree of usefulness to all interested in the 
pure and applied aspects of physiology. 


SCIENCE NOTES AND NEWS 


Chromosomes in BittomopsLs lanceoJata . — 
Mr. Y. Suiidar Kao (Mrs. A. V. N. C/.oUege, 
Vi/.agapatam ) records the cluxinK^some num- 
ber in lancroUita Kunth., a membta* 

of Bulomaeea'. Tin* liaploid number is 7 and 
the liivah'uts from vai'iabU* nunilx'r of chias- 
mala, tlu' miinbt'r bi'ing proportional to tlu' 
Ic'ugth of ehn>mosom<‘s, 'riicrc' art' two long 
pairs and olher.s vary in U'ligtli. A study of 
mi'iosis and mitosis will lie iiublislu'd cdse- 
wh(a*e. 


Deputation of Kinuicut Indian Srieviists.— 
Following tlie suei't'.ssful tour of tlu' Indian 
Seienti.sts to the U.K.. and liie II. S. A. in the 
latU'r half of It) 14, it was decided that haiclu'S 
of eminent Indian .scientists who wert' studying 
important problems eiliu*r dirt'ctly concerned 
with matters of national importance or con- 
nected with .such matters sliould go abroad, 
not on a pc'ripatelie tour hut for special study 
in their lasspi'clivt' siibji'cts over a iieriod of 
about six months. It was felt that sucli visits 
would enable tlie seii'iitisis lo acquire valuable 
experience in niodoTi devc'lopinent which 
would greatly bc'ncdit tht' country on their 
return. It was also felt that once .such con- 
tacts had been made, it would become much 
easier for Indian scic'ntists to go abroad with 
the assurance that they would meet leading 
men of science and, under their guidance, be 
put in touch with the appropriate research 
institutions. 


Under tliis scheme it is proposed to send 
the following scientists to the U.K. and U.S.A. 
in the (iivst batch . — 

(1) Dr. M. R. Siddiqi, m-a., rh.D., n.sc., f.n.t., 

Director of the Research In.stitute, 
Osmania University, Hyderabad. 

(2) J))\ K. S. Krishnan, d.sc., f.h.s., Profe.s- 

sor of Tdiysics, Allahabad Univei-sity. 

(:i) Dr. H. ,1. Bhabha, f.u.s., Director, a'ata 
Institute of Fundamental Research, 
Bombay. 

(4) Dr, K. N. Bahl, Professor of Zoology, 
Lucknow University. 

Dr. Siddiqi and Dr. Krishnan have already 
left for the U.K. More recently, Dr. Bhabha 
lias reached England. These Ihrecv scientists 
are also among the Indian delegates to llu' 
Royal Society’s Empire Scientilrc Ctmfcrenc.e 
which commenced its session in London on tJie 
J7th June H)4(i. 

Sardar Bahadur Sir Datar Stnc;ii.— ■D atar 
S^ngil, Sardar Bahadur, Sir, Fellow of the 
Royal Society of Art, .London, Cattle Util- 
i sat ion Adviser to the Government of India. 
Sardar Bahadur 1937 ; Kt. Cr. 1939 ; Mem- 
ber, Imperial Council of Agricul^tural Re- 
search of India since 1933. After completing 
his studies in India, he went to England in 
1919 and returned to India in 1921 after spe- 
cializing in Dairying and started an up-to-date 
Dairy Farm in India; represented India at the 
International Dairy Conference, Copenhagen, 
in 1931 and Berlin 1937. Examiner of the All- 
India Dairy Diploma since 1935 ; Non-Oillcial 
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Adviser to the Government of India for the 
Trade Negotiations between H.M. Government 
in U.K. and Government of India and was sent 
to England in 1937 on this duty; served as 
Non-Official Adviser to Government of India in 
Indo- Japanese Trade Negotiations; has been a 
Member of the Central Board of Interview of 
Emergency Commissions in India; Member of 
the Central Food Advisory Council; Member of 
the General Policy Committee; Member of the 
Export Advisory Council; led Indian Industrial 
Delegation to Australia and New Zealand, 1945. 
Kas taken keen interest in Animal Husbandry 
problems of India. 

Since taking over charge as Cattle Utilisa- 
tion Adviser in August 1944, he has been 
organising the Gowshalas and Pinjrapoles in 
India to work on improved lines, so that in- 
stead of their being asylum for old and infirm 
animals, they should also increase the milk 
production and improve the cattle breeding. 
For this, his schemes have been sanctioned in 
most of the provinces. He has been helping 
in the organisation of salvage of dry cattle 
and also in the enforcement of the restrictions 
on the slaughter of useful cattle in the pro- 
vinces. 

Sir Herbert Stewart, C.I.E., I.A.S., Vice- 
Chairman of the Imperial Council of Agri- 
cultural Research, and President of the Indian 
Central Jute Committee, having gone on four 
months’ leave, Sardar Bahadur Sir Datar Singh, 
Joint Vice-Chairman, Imperial Council of Agri- 
cultural Research, has taken over charge re- 
cently as President of the Indian Central Jute 
Committee and Vice-Chairman of the Imperial 
Council of Agricultural Research. 

Rai Bahadur G. C. Sen, Deputy Secretary to 
the Government of India, Department of Agri- 
culture, has been apjj)ointed Secretary of the 
Indian Central Jute Committee. He took over 
charge on the 3rd June from Mr. C. R. Nodder, 
the acting Secretary, who has reverted to his 
substantive post of Director of the Technologi- 
cal Research Laboratories of the Committee 
at Tollygunge from the same day. 


It is understood that Mr. K. Ramiah, Director- 
designate of the Rice Research Station, who 
was entrusted with the task of selecting a 
suitable site for the location of the Station, has 
recommended Bidhyadharpur, Orissa,* for seri- 
ous consideration. 

Central State Scholarships. — The practice of 
the Government of India of awarding one Cen- 
tral State Scholarship annually for study in 
Great Britain, which had to be discontinued 
during the period of the war, has now been 
revived. No awards were made during the last 
four years. For the year 1946-47, three scholar- 
ships have been awarded to the following 
candidates : — (1) Miss Musarrat Jahan Begum 
Temuri of Delhi, (2) Mr. Raghu Raj Bahadur 
of Delhi and (3) Mr. Girdhari Lai Gupta of 
Aj mer-Merwara. 


The Joykissen Mookerjee Gold Medal foi* 
1944, and the H. K. Sen Memorial Medal for 
1946, have botli been awarded to Sir Shanti 
Swarup Bhalnagar. The former is awarded 
annually by the Indian Association for the 
Cultivation of Science, for an emiiumt scientist 
whose association wdtli the Institution is con- 
sidered by the managemc'ut to be in tlu' best 
interests of .seientilic progrt'ss in India. Tlio 
H. K. Sen Memorial Medal is awarded annually 
by the Institution of C-luanists (Indici) to an 
eminent industrial chemist selected by the 
Council of the Institution. 

Sir Shanti Swarup Bhatnacjar, O.B.E., D.Sc., 
F.R.S., has been elected a Fellow of tlu‘ Unil 
versity College, London. 

The Central Bureau of Education, Education 
Department, Government of India, is collecting 
information about educational, scieutillc and 
cultural organisations, as wcdl as kairned and 
research bodies in India. All such organisa- 
tions arc requested to supply up-to-date infor- 
mation about their constitution and activitic's to 
the Curator, Central Bureau of Education, Edu- 
cation Department, Government of India, New 
Delhi, by Juue 25. 

Lady Tata Memorial Trust : Scholarships 
and Grants for the year 194()-47. — The Trustees 
of the Lady Tata Memorial Trust have? just 
announced, on IBth June 1940, the di'ath anni- 
versary of Lady Tata, awards of scholarships 
and grants for the year 1940-47. 

The International awards for rcstsirch in 
diseases of the blood with speciiil refc'rence to 
Leucaemias arc. made to Doctors Jorgtm Bichol 
(Denmark), Pierre Cax.al (France), Jal J 
Dubash (India), Pierre Dustin (Belgium). PeUn* 
A. Gorer (South Africa), Maurict^ Guerin 
(France), Simon Ivi'rsen (Denmark), Wernor 
Jacobson (England), Josrph Japa (Poland), 
Edith Paterson (England), Hall Schartum- 
Hansen (Norway) and Prof. Edoardo Storti 
(Italy). 

Indian scholarships of Rs. 150 pi‘r month 
each for one year for scii'ntihe investigations 
having a bearing on the alleviation of human 
suffering are awarded to Messrs. L. I). Sanghvi 
(Bombay), T. A. Venlkitasubramania (Krna- 
kulam), G. Balasubramanyam (Bangalore), 
T. K. Wadhwani (Bangalore), Hnbindra Kumar 
Basu (Calcutta), S. Swaminathan (Bangalore), 
Jagannath Ganguly (BangalonO , Bhagvhandra 
Jain (Bangalore) and Miss Anne Kiimari Paul 
(Bombay). 


ERRATA 

Vol. 15, No. 4, April 1946 
Page 99, column 1, para 2, line 3 from 
bottom : for “a portion of 3 to 89”, read 
proportion of 3 to 97.” 

Page 115, column 1, linos 15 and 16 from 
bottom : After Decimal and Colon Classi- 

fications (A Summary and a Comparison)”, 
insert “By R. S. Parkhi.” 
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THE ETERNAL GLORY OF AYURVEDA 


TN tho inscruiabl(‘ Pr(jvi(l('tu‘(‘ of political 
conflicts airioi 4 | nations and the r(‘sullini^ 
(lomiuatiot\ <»f otU‘ civilisati<m another the 

cultural hi‘rita^(‘ of tin* falhai nation very often 
fails to Mnl due r<‘eoKnition and support from 
th(‘ new (iovernnu'ut and its agt'uts and in 
consequence Ixh’ouh's d(*ead(‘nt by sheca* dis~ 
coiiraj?(anent and nenU‘et. 'Phis has heim the 
faU' of tlu‘ Ayurvedic’ system of mc'dicine 
clurinj*; the last over one* century. 'Flu^ fui'tlu’r 
establishment of Western medicint‘ as the 
oHlcial systiati enjoyinn tlu' sole monopoly of 
State' patrona^h* till vc*r.v rc'cently has made 
rnattcM’s more' diflleult for tlu‘ (irac’titionc'rs of 
the incrn^c'uous systems of mt'dicine. This 
circumstance has tirivtai the best brains of the 
nation from cultivatiim their cultural bc'rita^c'. 

l)urin|.>: the last fifty years, liowc'ver, patrio- 
tic attempts have* been made* by interc’.sled 
individuals as wc 11 as puldic bodic's to^ j<et 
fairplay and due rec’onnition for tiu' National 
healing art wliich was performime its duty 
successfully befort' its rc’placcmumt without ade- 
quate reason and <*nciuiry by tlu’ more costly 
Western .system. I’he wrih'r has l^een takinf^ 
a purely scientific and (‘specially (’hemieal 
interest in this snhJtHd and has pniflted hy 
taking part in the Fourteenth All- India Ayur- 
vedic Confereium, Ckdombo, 1924; in the' Second 
Karnataka Ayurvc'die Conft'renci', ikmgalorc, 
1926; and in the Twemty-first All-rndia^ Ayur- 
vedic Conference, Mysore, 1930; in addition to 
professional disevi.ssions with Ayurvedic practi- 
tioners, and reviews of reports published by the 
various committees of (‘luiuiry appointed from 
time to time into the indigenous systems of 
medicine and their drugs. 

In view of tlie rectmt rather acrimonious 
controversy in the Madras Daily Press, over a 


recent alleged public announcement by the 
Honourable Minister for Public Health of her 
inU'ntion to encourage the indigenous systems 
of medicines, tlie writer welcomed an opportun- 
ity to place his own scientific impressions 
on this subject for the patriotic consideration 
of his fellow- workers in modern scientific 
pui’suits. 

It slioiild be remarked at the outset that it 
is to the lasting credit of the votaries of the 
ancient Indian system of medicine that they 
called tlu'ir professional art by the name of 
Ayurveda c. life, rr, scientific know- 

U'dge), that is, the science of life and of 
healthy longevity. Medicine in their eyes was 
not a catalogue of makeshift devices to get 
ovc'r disease and re-establish bodily ease, but 
it was the .synthetic embodiment of all thc^ 
.scientific? fac?ts underlying and regulating the 
life of man in its varied physical, physiological 
and psychical aspects and stages, in a word, 
tlu' science of life as a whole. 

To the critical student, the Vedas, which 
form the holiest of Hindu scriptures, are known 
to bc' important treatises on medicine' and 
surgery, the Riyveda dealing mainly with the 
forrnc'r and the Yajurveda and Atharvaveda 
with the laticu’. These three Vedas are the 
principal sources of Ayurveda. With these 
as foundations, fundamental treatises of Ayur- 
veda have been written by Charaka, Susruta 
and Vagbhata. Among the important branches 
of Ayurveda treated in these works arc, 
(1) the science of pulse examination, (2) the 
science of bacteriology and (3) the science of 
vivisection. 

The science of pulse examination formed the 
basis of the doctrine of Tridhatu or Tridosha, 
popularly known as the vata, pitha and kapha. 
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These are supposed to represent the respira- 
tory, circulatory and nervous mechanisms of 
the human system and the maintenance of 
bodily health is believed to depend upon a 
perfect equilibrium and interdependence of 
these three essential functions. 

The Ayurvedic writings of Bodhayana, 
Kausika and others are full of references to 
different kinds of bacteria relating to different 
diseases.* 

Regarding vivisection, it is interesting to 
know that the sacrificial texts of Yajurveda, 
especially the Adhana panchaka of the Srowta 
hhaga, deals with nothing but vivisection not 
of some sporadic instance of the animal world 
but of a systematic and graded study ranging 
from birds and reptiles upto man himself who 
is the crown and completion of all living crea- 
tion with clear references to as many as forty 
different species of the animal kingdom.- In 
such studies the subjects to which importance 
was attached were of three kinds: — (a) the 
functioning of individual visceral organs, 
(b) the five main physiological systems of ali- 
mentary-circulatory, respiratory, cerebro-spinal, 
autonomic, and the genito-urinary, called res- 
pectively in Samskrit as annamaya, prana- 
maya, vianomaya, vignanamaya and ananda- 
may a kosas, and (c) the phenomenon of sex 
metamorphosis which is still a mystery to 
modern scientists; besides various other inter- 
esting studies relating to the therapeutic action 
of certain drugs on animal bodies. These are 
fully explained in the Soma panchaka of 
Srowta hhagaf^ 

As the Calcutta University commissioners 
truly observe in their Report (-Vol. V, p. 58), 
“the ancient system of Indian medicine pos- 
sessed an imposing treasure of empirical 
knowledge and technical achievement which 
cannot be safely ignored even in these days 
of 'rapid progress”. The chief difficulty, how- 
ever, lies in the fact that all this learning is 
written in Samskrit without a knowledge of 
which it is difficult to get at the originals. 
Owing to long neglect the art has decayed 
along v/ith the practitioners but in the interests 
of knowledge it should be resuscitated and 
made efficient in practice by taking the fullest 
aid of modern scientific knowledge and vitality. 

As Rajamantrapravina P. G. de Souza put it 
before the Mysore Ayurvedic Conference,-* 
“it is imperative that every university should 
open a department of Indian Medicine not only 
to qualify persons wishing to do so but to 
carry on research in order to make the Indian 
system of medicine fully self-sufficient and 
efficient. It is rather strange that a proposal 
to establish a chair of Indian Medicine is 
often met with a chorus of opposition on the 
plea that such activities are not consistent with 
modern traditions though people have no ob- 
jection to create chairs in fanciful subjects 
like archeology or paleontology. The training 
of Ayurvedic practitioners should include a 
jstudy of the general principles of all sciences 
connected with medicine. The science of 
Avurveda itself should be subjected to constant 
examination in the light of modern scientific 
methods and a spirit of growth and vitality 
infused into it.” 

. So much for the essential value and necessity 
for the restoration and development of Ayur- 
veda on its original foundations. In this res-. 


pect as the President of the same Ayurvedic 
Conference remarked, “it should be borne in 
mind that the official system of Western medi- 
cine is constantly trying to evolve better 
methods of diagnosis and sounder methods of 
treatment and forge new weapons of precision 
to combat diseases. In fact for this purpose 
they have absorbed in their practice many 
medicinal agents from the Ayurvedic materia 
medica, e.p., Kutaja (Kurchi) and several 
others. In fact, when Ayurveda was official 
and flourishing in this country the great living- 
maxim of Charaka was well kept in mind by 
every physician : 

(Whatever is conducive to the cure of diseases 
is the proper remedy.) 

Looking at the matter from a chemical point 
of view one is struck by the large number 
and variety of natural products employed 
successfully as curative materials by the Ayur- 
vedic practitioners as a result of the immens- 
ity of valuable therapeutic knowledge of these 
accumulated by centuries of observation. It 
has been the practice among advocates of 
indigenous drugs for use in the Western system 
of medicine, to extract some of these drugs for 
what are known as active principles with a 
view to employ the latter for the same pur- 
poses as the crude drug. This practice, which 
had currency for some time, soon proved 
dangerous as it was frequently found that the 
extracted principles very often had not even 
a fraction of the efficacy of the crude drug. 
As has been shewn recently by Miss Irani in 
the case of Kurchi seeds the constituents of a 
crude drug responsible for its curative action 
may be in a different and much more complex 
stage of combination than the substances 
usually isolated from them in the form of the 
so-called active principles.^* 

The question therefore of substitution of 
Ayurvedic drugs by their so-called active 
principles may be fraught with dangerous con- 
sequences and hence researches on indigenous 
drugs should be undertaken with simultaneous 
proper arrangements for systematic clinical 
trials of extracts or principles prepared from 
them. 

Besides the chemical aspect of indigenous 
drugs the botanical and horticultural aspects 
require to be attended to also. Without going 
into fuller details of other aspects of the matter 
one may conclude that it is the imperative 
duty of the Indian Government as well as of 
the practitioners of Ayurvedic medicine to 
develop its usefulness and hidden wisdom 
with the aid of all modern scientific knowledge. 
This is best done by the establishment of 
A.yurvedic Colleges wherein full facilities for 
the cultivation of mLedicinal plants, their proper 
characterisation and their investigation by 
organic and biochemical methods and their 
application in medicine by clinical trials will 
be provided. The main responsibility is on 
the practitioners of the profession and on 
scientists in general -who should organise the 
necessary professional associations and labora- 
tories and seek governmental assistance' on the 
financial side. In that way only lies the surest 
road to establish the fundamental glory of 
Ayurvedic Medicine not only in India but in 
the whole world as the soundest and y^t the 
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most . inexpensive system of medication ever 
propounded. 

All the above arguments regarding Ayurveda 
apply with equal force to the Siddha and 
Unani systems of Indian medicine which are 
based on Ayurveda as pointed out by the late 
renowned Janab Hakim Ajmal Khan Bahadur 
in the scheme of the Ayurvedic and Unani 


Tibbi College established at Delhi as an 
immortal tribute to his professional patriotism. 

P. Ramaswami Ayyar. 

1. Report of the ’Tivtiity- fh'st All- India AyiirT'cdtc 
Conference^ Myso/e, 1930, p. 75. 2, Ibid.^ p. 80. 3. 

p. 81. 4. Ibid., p. 25. 5. Jbid.^p. 39. 6. Cun\ 

Sci., 1946, 15, 106 


EMPIRE SCIENTIFIC CONFERENCE 


HN the occasion of the Opening Ceremony of 
^ the Royal Society Empire Scientific Con- 
ference held in London on June 17, His Majesty 
the King declared: — 

It gives me great pleasure to be here to-day 
to open the Empire Scientific Conference, and 
to greet the delegates. It is the first Conferen- 
ence of its kind but I hope it is destined to 
be the beginning of an era of closer contact 
in scientific affairs within the Empire. Nothing 
can take the place of personal contacts. How- 
ever clearly a man may write, the spoken 
word has a directness of appeal which cannot 
be achieved in any other medium. 

I am, therefore, very glad to know that you 
will discuss whether there should be more 
such meetings as ' this Conference and this is 
a question which, I do not doubt, you will 
answer in the affirmative. Furthermore, I hope 
that you will arrange meetings of a more spe- 
cialised character ; and that, whether the 
meetings be general or related to specific acti- 
vities, they should not always be held in 
London but periodically in one or other of the 
capital cities of the Empire. 

We have recently emerged from a terrible 
war in which, with God’s help, we and our 
Allies were ‘ victorious. For six years, the 
means of waging war and securing peace have 
filled our minds and occupied our days. Our 
energies were concentrated for the most part 
upon destroying the power of our enemies. 
Not only had old weapons to be continually 
improved, but new ones had to be devised, 
and in this work the scientists played an 
essential part. But not all the work of scien- 
tists had destructive ends in view. Great 
advances have been made which are of the 
highest importance to civilisation in times of 
peace. They cover a vast range and I will 
mention only one or two of the more important. 

In Penicillin we have a powerful means of 
fighting disease, the potentialities of which 
have certainly not yet been fully explored. 
New insecticides enable us to control and per- 
haps to defeat the malarial mosquito. 

We have increased our knowledge of the 
effects of shock on the nervous system and of 
the reactions of the human body to rapid 
changes of temperature and pressure. We have 
made great strides in the discovery and pro- 
duction of organic chemicals and synthetic 
drugs. ^ , , 

Our necessities have led us to make substan- 
tial advances in agriculture and veterinary 
science. We are also better able to forecast the 
weather, a development which has been, and 
must increasingly be, based upon international 


co-operation. It is, of course, of great import- 
ance to the growth of civil aviation. So, too, 
with Radar, which has developed for our pro- 
tection from attack by hostile aircraft, will 
contribute greatly to the safety of navigation 
by air and sea. New methods of wireless com- 
munication have been evolved, and electronic 
methods have been adapted to • the timing of 
events which occur so rapidly as to be beyond 
the scope of any purely mechanical system. 
Jet-propulsion has opened up the possibility 
of flight at speeds greater than that of sound. 

Finally, the production of the atomic bomb 
through scientific prediction and scientific col-- 
laboration has brought home to the world with 
terrifying directness the fact that the increase 
in man’s knowledge of the material universe 
may be fraught with infinite possibilities of 
good and evil. This must never be used as 
an argument against scientific research. It 
should rather lead us all to seek for ways and 
means of increasing our respect for moral 
principles and to endeavour under God’s guid- 
ance to reject the evil and choose only the 
good. 

There is good reason to believe that the near- 
ness of the war to the civilian population in 
their homes and in their daily lives, has brought 
about an awareness of the power of the scienti- 
fic method and a realisation that what has 
helped to win the war will also be of service 
in making the world healthier, happier and 
more prosperous. We now have to make good 
the wastage of the last six years and restore 
our shattered economy, and scientific research 
must play a great part in reconstruction. It is, 
therefore, very gratifying to me to note that my 
Governments in the United Kingdom and in 
the Dominions and India have all made provi- 
sion for increased expenditure upon scientific 
education and research, in spite of many other 
calls which they will have to meet. We must 
see to it that the available resources, both in 
money and manpower, are efficiently applied. 

The Empire is a laboratory richly stored with 
materials and it covers a very wide range of 
terrestrial and climatic conditions. By co- 
operation in the Commonwealth we can, there- 
fore, develop a greater and wider field of 
scientific investigation than any other com- 
munity, always excepting the United Nations 
Organization, with which we intend to work 
to the full. The nations of the British Comr 
mon wealth will, I am sure, be ready to^ play 
their part. 

I now declare the Empire Scientific Confer- 
ence open and I pray that God may ’prosper 
your deliberations. 
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NUTRITIONAL IMPROVEMENT OF RICE 

By a. sreenivasan 

(Departvient of Chemical Technology, University of Bombay) 


T^HE nutritive value of rice, as of all cereals, 
lies primarily in its high fuel value. 
Where, however, it constitutes a high propor- 
tion of the total diet, as in India and the East 
in general, consideration must be given to its 
content of the major nutrients such as proteins, 
minerals and vitamins. In assessing the nutri- 
tional qualities of rice, the feature of out- 
standing importance is the high concentration 
of essential ingredients found both in the 
outer coat and in the germ or embryo. The 
outer envelope or bran and the germ together 
constitute nearly one-sixth of the whole grain, 
the remainder being the endosperm or polished 
rice. Between them they contain more than 
half the mineral matter of the whole grain, 
a fourth of the proteins and practically all the 
fats and vitamins; they are also. the fractions 
which are completely removed in the process 
of polishing. 

In spite of this recognized loss in food value 
which rice suffers on polishing, there is a 
general and widespread preference for polished 
rice. The reason is not far to seek when it is 
remembered that rice, unlike all other cereals, 
is predominantly consumed as cooked, whole 
grains and not as meal or flour. Trade demands 
and consumer preferences have, therefore, been 
determined mainly by external and physical 
characteristics.' Polished rice has a pleasing 
appearance and texture, it cooks more easily 
and is digested -better-^ than the unpolished 
grain and, in the raw condition, it keeps far 
better and can be stored for long periods or 
transported over long distances without appre- 
ciable deterioration. This last quality is the 
one which appeals to the largest section of 
both producers and consumers. It is also the 
chief reason which has militated against the 
introduction of any major legislation to check 
the wholesale replacement of unlimited rice by 
the milled product. 

Mode of Preparation of Rice 

In addition to the loss in nutritive value 
which .rice suffers on polishing, the wasteful 
effects of repeated washing before cooking and 
of cooking in excess of water involving drainage 
of gruel, both of them again unique operations 
in the preparation of rice for food, are familiar 
knowledge. Happily, some improvement has 
taken place in regard to the mode of cooking 
for, in most well regulated households, only 
enough water is used as would enable the rice 
to swell to its proper consistency. Washing 
losses, which are even more serious than the 
effects of cooking in excess water, ^ can and 
‘should be eliminated if polishing powders such 
as talc, chalk and glucose are avoided; their 
use is not being encountered in recent litera- 
ture except, in a limited way, in . Spain, Italy 
and the United States. Improvements in the 
cleanliness of mills and storage places are, 
however, essential since washing is unnecessary 
in case of clean, milled rice of good commercial 
quality, the milling in itself being a cleaning 
process. 


Selection of Rice Varieties 

Yet another factor to be reckoned in evaluat- 
ing nutritive quality in rice relates to the 
general favour evinced by consumers for the 
fine-grained, long and white varieties of rice 
which are often poorer in essential nutritional 
elements as compared to the coarse-grained and 
coloured varieties of rice.^<'’ The latter also 
have thicker aleurone layers.^- Improvements 
in rice culture have hitherto been aimed at 
increasing yield and other hereditary qualities 
such as grain size, appearance, milling and 
cooking properties but it should be possible to 
lay sufficient stress on the nutritive value of 
the grain as well and to encourage the grower 
to raise ‘nutritionally rich varieties. As with 
wheat and barley, manuring is another potent 
method of improving both the total yield and 
the proportion of nutritive donstituents in rice.io 

Unmilled Rice 

Any improvement in rice quality aimed or 
achieved through selection of right varieties or 
reform in mode of preparation for food can 
only be of minor significance compared to 
what may be possible through advocacy in the 
use of whole, unpolished rice. Repeated efforts 
have, therefore, been made by nutritionists and 
health propagandists to •• combat this serious 
shortcoming in the use of rice as a food grain. 
It. has been;,, suggested that the poor keeping 
quality of unmllled rice can be overcome by 
shelling the required quantity from time to 
time in small wooden hand-hullers or in, hand 
lor pow’’er-driven hullers which • are also avail- 
able. The practice of preparing rice for con- 
sumption by hartd-hulling or home pounding 
has, however, rapidly given placs to the custom 
of using machine-milled rice even in rural 
areas. The reasons for the abandonment pf 
home pounding are rpany : small rice mills 
have been on the increase as cheap electricity 
became available; better roads and transporta- 
tion facilities have enabled the paddy-grower 
to bring his paddy to a mill, thereby sparing 
the village folk this hard labour. Even small 
rice-growers are used to sell their paddy and 
buy machine-milled rice: Thus, home-pounded 
rice has become more expensive and does not 
meet the competition of the cheaper highly 
milled product.’' 

Undermilling of Rice 

It has been argued that, .while it may not; be 
quite a practical proposition to ask people to 
go back to hand-pounded rice, even a lower 
degree of milling would 'do a great deal of 
good. Thus, in 1937, the* League of Nations’ 
Inter-Governmental Conference of Far Eastern 
Countries on Rural Hygiene met in' Java and 
recommended the use of undermilled rice in 
Government institutions and its popularisation 
elsewhere by education and propaganda. At- 
tention was called to • the desirability of check- 
ing the spread of mechanical rice mills in rural 
areas and prorhoting the availability of under- 
milled rice to consumers. No new equipment 
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is needed for its production; it can be obtained 
simply by less drastic scouring in the mill, 
either by loosening the huller blades or by 
avoiding the use of the pearling cone. The 
Earle process of milling^-^ is stated to be a 
peeling rriethod, the action being entirely one 
of rubbing rather than impact. This peeling 
of rice is essentially a special form of under- 
milling which aim.s to limit breakage to a 
minimum and to retain valuable nutrients. 
More or less bran can be removed depending 
on the peeling time. 

To introduce undermilled rice would neces- 
sarily imply^ the establishment of a standard 
for control in degree of milling. At present 
there is no ready method whereby this can be 
dene by visual inspection. A standard requir- 
ing other than the simplest laboratory test 
would not be satisfactory because of lack of 
facilities in the warehouses and because of the 
excessive time that would be consumed in grad- 
ing rice. Several attempts have been made to 
define the degree of milling precisely and data 
exist in the literature regarding the loss in 
weight of the grain in relation to the loss of 
ash, phosphorus, thiamin, riboflavin, niacin 
and fat in the course of the milling process.^ti 
No correlation could, however, be worked out 
between the different values and the degree of 
milling. Kven with regard to weight of bran 
removed, it has been observed that the per 
cent, nutrient losses vary from 6 to 25 times 
as much as the weight loss, being greatest at 
the stage where the rate of weight loss is 
least.‘‘ Hence, weight loss is a very insensitive 
index of the degree of milling in a nutritional 
sense and cannot be recommended as a means 
of control. 

Furthermore, if milling is achieved by pas- 
sage through a succession of hullers, as. is 
usually the case, it is quite conceivable that 
all the grains entering the machine do not get 
equally abraded during their passage through 
the hullers, any difference in the beginning 
being only accentuated thereafter. In practice, 
what the miller does is to inspect visually the 
rice stream flowing from each huller from 
time to time and to adjust it for a little looser 
or a little tighter milling according to some 
standard of colour which he endeavours to keep 
in mind. No doubt he acquires by training an 
ability to detect fine differences in degrees of 
whiteness but such' visual standards are not 
susceptible of rigorous enforcement. It must, 
therefore, be anticipated that undermilled rice 
will of necessity be variable in nutritional 
quality. 

In addition to this difficulty in adequately 
controlling the degree of undermilling, it is not 
always feasible to provide for expeditious 
transit of un milled or undermilled rice from 
the rice-shelling mills to consumer areas and 
thus avoid spoilage in storage. Recent work 
has shown that in addition to insect infestation 
and onset of rancidity,'^ storage of rice 
results in loss of nutrients, being considerably 
more than with wheat, whether in whole grain 
or flour (whole or refined) form.*^i^ Storage 
losses would obviously be more pronounced 
with unmilled or undermilled rice and under 
tropical conditions of temperature and humidity. 
Pence, stability in storage presents a major 


problem in the rice industry and the aversion 
of millers to undermilled rice because of storage 
difficulties cannot be dismissed as mere preju- 
dice. 

The present food crisis has made it neces- 
sary, in some areas, to enforce production of 
undermilled rice, thereby increasing available 
supply of the grain; consumers have also be- 
come less meticulous in their demands because 
of circumstances. But for the successful deve- 
lopment and marketing of undermilled rice as 
a long-term, peace-time improvement in rice 
quality, the foregoing problems have to be 
carefully considered and solved. 

Parboiling of Rice 

An expedient that has been much less inten- 
sively advocated than undermilling is the more 
widespread use of parboiled rice. The process 
itself is an ancient tradition and owes its pre- 
valence and popularity presumably to the ease 
with v/bich shelling and milling are facilitated 
by it. The grains get swollen in the process 
of soaking in water and steaming or boiling 
so that the subsequent drying operation, usual- 
13' dene in the sun, loosens the hulls which are 
thus removed readib" by pounding. The ob- 
servations reviewed elsewhere, that there is a 
nutritional advantage in the parboiling of rice, 
was only subsequent and is still being consider- 
ed as incidental. It is now generally known 
that parboiled rice retains, even after milling, 
a good proportion of its thiamin, niacin, mine- 
rals and proteins,-i’<^’" and that the nutritional 
merit of parboiling is due to the gelation of the 
starch in the endosperm with consequent im- 
bedding of some of the bran constituents which 
are thus generally preserved in the kernel even 
after milling.-- 

Parboiled rice is customarily used in a large 
part of the country and, in these areas, the 
product is unquestionably preferred to raw 
rice by the people accustomed to it. The pro- 
cess, however, is by no means standardized. 
Parboiling yields a grain of creamy to dark- 
brown shades and much difficulty is experienc- 
ed in maintaining lightness or even uniformity 
of colour. There exist also tlavour variations 
some of which are sufficiently prominent to 
reflect unfavourable on the universal accept- 
ability of the rice; attempts to introduce par- 
boiling 'in China under present war conditions 
has met with* opposition on this score. The 
normal blandness cf cooked rice and the ease 
with which it can be blended with other foods 
make it essential that, for the successful mar- 
keting of this type of rice, it should be a pro- 
duct neutral in flavour. Ideally prepared 
parboiled rice has no objectionable flavour 
and, while it is desirable as well as possible, 
to have only a light shade of colour in the 
finished product, it is not always essential as, 
after preparation in the normal manner, par- 
boiled rice is always practically as white as 
regular milled rice, the yellow cast being 
scarcely discernable.^ 

Rice ‘Conversion’ Process 

In spite of the knowledge, now fairly wide- 
spread, regarding the nutritional superiority of 
parboiled rice and the recognition that the 
general health of the population subsisting, on 
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this type of rice is relatively higher than that 
of those who live in sections where ordinary 
milled rice is the staple, -'’-i there has been 
surprisingly little progress in process control, 
through technological improvements, in the pro- 
duction of parboiled rice. Elsewhere, however, 
there have been several attempts recently to 
modernize and improve the traditional parboil- 
ing process. The most notable among these 
has been the Rice Conversion Process which 
originated in England-'* and has been consider- 
ably developed in the United States.-^ Briefly 
stated, the process is as follows : 

The cleaned paddy is introduced into a 
large vessel which is then evacuated (to 25" 
or more) for a period of at least 10 minutes. 
Hot water (75-85® C.) to an amount about 
one-third greater than the weight of paddy 
is then introduced under a pressure of 80 to 
. 100 lbs. per sq. inch and the rice is steeped 
under' these conditions with recirculation of 
the water for a period ranging from 120 to 
165 minutes. The times and temperatures 
required for steeping are said to depend upon 
the variety of rice being processed, moisture 
content, the length of time it has been in 
storage and the colour desired in the final 
product. The steeping water is then drained 
off and the steeped paddy is introduced into 
a large, cylindrical, rotating steam-heated 
vessel which is then partially evacuated and 
the paddy heated for a short time. At this 
point, dry direct steam is introduced and the 
paddy is heated in this manner for a few 
minutes. The steam is then blown off and 
. a vacuum of 28 to 29" applied. The product 
is dried under vacuum in the rotating steam- 
jacketted vessel until a moisture content of 
less than 15 per cent, is attained. Final 
drying is done at atmospheiic pressure. The 
hot, dry “converted” paddy is placed in bins 
and cooled by passing air through it and 
allowing it to remain in the bins for at least 
8 hours before milling in the usual way. 
The process has been in commercial produc- 
tion at Texas since 1941. A somewhat similar 
process, devised by Malek-"^ does not readily 
reveal a clear distinction from the H, R. con- 
version process. It has also been in operation 
on a plant-scale in California since recently. 

Claims made for the processes are (a) better 
nutritional value due to retention of water- 
soluble vitamins and minerals through the mill- 
ing process, (b) resistance to infestation 
because of sterilisation in process and 'case- 
hardening’ of the grain, (c) higher milling 
yield with fewer broken grains, enabling the 
processing cost to be met by the reduction in 
the proportion of low-grade rice in the output, 
(d) storage life comparable with ordinary 
polished rice in spite of the higher nutritive 
value and (e) better appearance when cooked, 
remaining as discrete particles instead of form- 
ing into a gummy mass; this property makes 
processed rice preferable to ordinary rice in 
canning. 

These claims, since substantiated, are all 
essentially those acquired during parboil- 
ing.^^^’^ Further, it is reported that the H. R. 
process is definitely superior to the Malek 
process, Time ^nd experience can, alone show 
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whether this process so highly successful in the 
United States where the rice industry is rela- 
tively highly mechanised „ and where there is 
no dearth of technically skilled personnel, can 
be made feasible in our country and, what is 
more important, offer distinct advantages over 
the indigenous methods now in use. 

Artificial' Enrichment of Rice 

Another direction in which nutritional im- 
provements in rice are effected has been through 
artificial fortification or enrichment of the 
cereal. Here again, the experimentation so 
far known has been from the United States 
and has not reached the stage of application 
to nutritional reform in rice-eating countries. 
The problem of enriching rice nutritionally is 
beset with many obstacles. It is more difficult 
to restore vitamins and minerals to white rice 
than to flour as in “national’’-^^^ or “enriched”-^i 
flour because rice is rinsed before cooking. 
This leads to great losses when vitamin and 
mineral preparations are applied only to the 
surfaces of grains. Enrichment must, there- 
fore, be internal if it is to be thorougly effec- 
tive; in other words, the entire grain has to 
be impregnated with the nutrients to avoid 
their loss during rinsing preparatory to cook- 
ing. With undermilling or parboiling of rice, 
at least a portion of the nutritionally valuable 
factors of the grain is retained in the grain 
as consumed. On the other hand, it has been 
contended that both procedures attempt to 
make use of the natural nutrient content of 
the unmilled rice which in itself is limited and 
varies considerably depending upon soil, clima- 
tic, varietal and manurial factors under which 
the rice has been grown. Hence, it is not pos- 
sible to get a rice “nutritionally well-rounded”. 
Looking at the problem in this way, artificial 
enrichment of rice merits consideration pro- 
vided of course it should prove to be feasible. 

The problems involved in the enrichment of 
rice are that (i) the rice shall be prepared in 
a manner which is commercially feasible and 
practical, (ii) the enriched product shall be 
stable to conditions of transportation, storage 
and household manipulation (washing and 
cooking) and (Hi) the enriched product shall 
preferably be indistinguishable from polished 
rice. These objectives have been achieved by 
a special process developed in the Roche 
Laboratories*^- in which the enrichment is per- 
formed in two steps by (a) producing a forti- 
fied premix, and (b) diluting the premix with 
ordinary white rice in a subsequent process. 

The premix or rice concentrate consists of 
ordinary polished or unpolished rice to which 
the fortifying ingredients are added and cover- 
ed by a film-forming, edible, water-insoluble 
coating. When the enriched rice is cooked, the 
coating softens and disperses so that the nutri- 
ents are readily available in the cooked rice. 
The premix can obtain enough amounts of the 
vitamins and minerals so that one half pound 
will enrich 100 pounds of rice to desired levels. 
The solvents used for coating according to the 


* The author is indebted to Dr. T. J. T. Wells, 
Chief of the Roche Scientifi,: Division Volkart 
Brothers, In^ia, fqr this personal comrnanicad ->11, 
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Roche process are not objectionable from the 
standpoint of being explosive or highly inflam- 
mable. The coating substances have been in- 
vestigated from the food angle and found to 
be satisfactory. 

The blending of premix with white rice in 
the rice mills results in the final market form 
of enriched rice. It has been determined that 
the premix is homogeneously distributed 
throughout the finished enriched rice. Usual 
household washing of enriched rice prior to 
cooking will not remove more than 3 to 5 per 
cent, of the incorporated vitamins. Flavour 
and cooking quality are not also affected by 
the fortifi.cation procedure. It has been claimed 
that storage of the premix or of enriched rice 
for one year at room temperature did not 
affect the potency of the vitamins. 

Another method of artificial enrichment, re- 
cently reported,’*'* involves impregnating the 
rice, polished in the conventional manner, with 
a water solution of vitamins (thiamin, niacin 
and a highly soluble salt, primary sodium 
phosphate). The rice is dried and coated with 
a thin collodion membrane. The vitamins are 
now protected from rinsing losses but are avail- 
able to the body in the cooked product since 
the film is removed by the hot water. The 
rice is prepared with a high vitamin concen- 
tration and then diluted 1 : 100 with unenriched 
white rice. 

Artificial enrichment can obviously be effect- 
ed by addition of nutrients to any desired level 
called for by public health considerations; 
further, from an economic standpoint, only 
1 to 2 per cent, of the rice requires special 
processing. On the other hand, with any form 
of parboiling, the total produce has to be 
processed whereby it may happen that the 
processing and drying costs may equal to or 
exceed the cost of fortifying ingredients. Fre- 
quently, however, it happens that the improv- 
ed milling and storage qualities of parboiled 
rice ensures its better saleability. Parboiling 
can also be extended to freshly harvested 
paddy which otherwise requires storage or 
‘curing’ for some months before the rice from 
it becomes fit for consumption.’'^'^ 

Another factor requiring careful evaluation 
with enriched rice is the price for the coating 
ingredient which should not exceed the cost of 
the vitamins which it is intended to save; on 
the basis of available figures, it would appear 
that over half the cost of processing go for 
the protective coating; besides, the stability 
of the premix and of enriched rice over a wide 
range of storage conditions such as exist in the 
tropics has to be studied. 

Resume 

It is significant that the problems of im- 
provement and product development in rice 
have received attention mostly in the United 
States and that during the last four years. 
This is no doubt a direct consequence of the 
advent of World War II involving the principal 
rice surplus areas in the East: Indo-China, 
Burma and Siam and the recognition by the 
leaders in America of the anticipated demand 
for rice for army and civilian feeding require- 
ments. Admittedly, the importance of the 
nutritive value of rice in India surpasses any 


relative need in the west for control of rice 
quality. With the aftermath of the war and 
the threatened world shortage of cereals engag- 
ing the attention of the United Nations Organ- 
ization, it is to be hoped that concerted efforts 
will be made in India towards raising the status 
of the rice diet. Quite apart from improve- 
ments in selection of varieties and in cooking 
methods, which can only be achieved by re- 
education, the corrective measures discussed 
above pe (i) encouragement of undermilled 
rice, (ii) extensive use of parboiled rice with 
reasonable technical control in production and 
(iii) artificial enrichment. 

Enforcement in the production of under- 
nulled rice is handicapped on account of the 
difficulty in controlling the degree of under- 
milling and of preventing deterioration in 
storage. Again, although undermilling in- 
creases nutritional quality, it does not give the 
colour or cooking quality required by many 
consumers and will not attain the equal 
digestibility of white rice. 

There is paucity of information on the prac- 
tical application of the principles of rice 
enrichment under tropical conditions. The 
large-scale synthetic production of vitamins 
in America and the extensive propaganda by 
leaders in the nutrition field towards restoration 
and fortification of certain foods have made 
the American people definitely nutrition-cons- 
cious with the result that they pay attention 
to enriched values and watch the labels in 
food packages for vitamin declarations. Con- 
ditions in this country are quite different' and 
even if fortification were made possible through ' 
import of the necessary protective factors it 
would be a long time before such enriched 
foods become popular except when introduced 
compulsorily and under Government subsidy 
in which case economic factors are to be 
carefully reckoned. 

The widespread utilization of parboiled rice 
undoubtedly offers advantages but it becomes 
absolutely necessary to effect technological 
improvements and product control before par- 
boiling can be expected to yield an ideal 
product which combines in it the pleasing ap- 
pearance and keeping quality of polished rice 
with the superior nutritive value of unpolished 
rice. 

It is indeed difficult to prescribe the final 
answer. But, whether it be undermilling, par- 
boiling or fortification, there is no denying the 
fact that whatever can be done for the nutri- 
tional improvement of rice will be well justi- 
fied by enormous benefits through diminished 
malnutrition. For better nutritional welfare 
and widespread dietary improvement, it is the 
staple food that has to be improved in quality. 
It is only then that the lower income groups 
whose total diet contain the largest proportion 
of cereal foods and who are, therefore, in 
greatest danger from nutritional deficiencies, 
get the best advantage. 
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A HOME-MADE INFRA-RED SPECTROMETER 


By K. G, RAMANATHAN 

(Department of Physics, Indian Institute of Science, Ba7igalore) 


'W'HILE great advances have been made of 
recent years in the technique of infra- 
red spectroscopy, little work is being done on 
the behaviour of crystals in this interesting 
region of the spectrum. Infra-red investiga- 
tions of crystals should provide us with funda- 
mental knowledge about the dynamics of the 
atoms composing tham and are essential for a 
proper understanding of the nature of the solid 
state of matter. Great interest centres round 
the infra-red spectrum of diamond in particu- 
lar, since this is the simplest of cubic crystals. 
Fortunately, the most interesting region in the 
infra-red spectrum of diamond lies in the near 
infra-red and is capable of being explored 
with a rocksalt-prism spectrometer. Two years 
ago the investigation of the infra-red spectrum 
of diamond was undertaken by the writer at 
the sugge.stion of Sir C. V. Raman. Since there 
was no infra-red spectrometer available in this 
laboratory, it was necessary to set up an 
instrument for this research. With the home- 
made instrument which has resulted, it has 
been possible to establish some important facts 
about the infra-red spectrum of diamond. A 
d' script ion of the construction of the instru- 
ment, which may be of interest, is given below. 

As a source of continuous infra-red radiation 
a globar is used. Though the widely used 
Nernst filament has got a higher operating 
temperature and consequently higher infra-red 
radiancy, the globar, in virtue of its large heat 
capacity, serves- as a very steady source. The 
1/4" thick d" long globar element now being 
used is mounted inside a water-cooled iron 
jacket cut with a slit 1" by V4" in the centre 
for the exit of radiation. 


The arrangement of the optical parts of the 
spectrometer is indicated in Fig. 1 (not to 
scale), which is self-explanatory. ^ The spheri- 
cal glass • mirrors Mo and M., which are of 10" 
focal length and 3V2" diameter were obtained 



Fig. 1 . — Arrangement of the Home-Made Sfectrometer. 
G. — Globar; Mi and M 5 — Focussing mirroi's ; C — 
Crystal under investigation; .Si — Kntrancs slit; Mg 
and M 4 — Spectrometer mirrors ; P — Ro.ksalt prism ; 
M 3 — Plane mirror; W — Worm wheel; D — Gra.duHted 
drum; Sg — Exit slit; R — Radiomicrometer . 
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from Dr. Parameswaran of Trivandrum and 
aluminized by the writer. The plane mirror 
M.. is 2" by 3" and the focussing mirrors M, 
and M- are of 3'" diameter and 5" focal length. 
They were all coated with a strongly reflecting 
fdrn of aluminium by the well-known evapo- 
ration technique. The rocksalt prism P (with 
a refracting angle of 53“ 30' and faces 2" 
square) was cut, ground and polished from a 
big crystal in Sir C. V. Raman’s collection. 
The optical parts are all enclosed in a urelite 
box 12" by 12" by 10". A worm wheel W, 
attached to the prism table, is capable of being 
rotated by very small amounts (28 seconds of 
arc at a time) from outside the box by means 
of a graduated drum attached to the rod engag- 
ing the wheel. 

A Boys’ radiomicrometer R, also constructed 
locally, is used for detecting the radiation. 
The instrument is fitted with a rocksalt window 
to make it air-tight. The deflections of the 
instrument on a scale at two metres distance 
are of the order of 6 centimetres in the 8 y- 
region of the spectrum with a slit width of a 
quarter of a millimetre. 

The infra-red absorption curves of four 
typical diamonds obtained with the above in- 
strument are reproduced in Fig. 2. They show 
very well the differences in the structure and 
intensity of the band for diamonds which 
differ in their luminescence properties. The 
band is most prominent in the weakly blue- 
fluorescent diamond (Curve a, N.C. 71, 0*78 mm. 
thick), less prominent in the strongly blue- 
fluorescent diamond (Curved, N.C. 79, 1-20 mm. 
thick), least prominent in diamond N.C. 110 
luminescing blue and yellow with great inten- 
sity (Curve c, 0*80 mm. thick), and altogether 
absent in the non-luminescent diamond N.C. 60 
(Curve d, 1*27 mm. thick). While all the dia- 
monds show in the 5 y region the octaves of 
the peaks appearing in the 8 y band, the gene- 
ral lack of detail in this region is due to the 
inadequacy of dispersion of rocksalt. On the 
other hand, the dispersion in the Sy region is 
sufficient to show up a great deal of detail, as 
is seen from the curves reproduced. Along 


with several other maxima, the curves show 
the well-knoum 1332 cm.-^ Raman frequency 



Fig, 2 . — Infra red Absorption Cnrres of Diamonds^ 

{a) Weakly blue-fiuorescent diamond, Int-nselv 
blue-fluorescent diamond. (t*) Eiamond fluorescing 
blue and yellow with great intensity, [d) Xon-fiuores* 
cent diamond. 

as an absorption peak. The positions of this 
and the other peaks agree well with the lattice 
frequencies of diamond determined from its 
luminescence and absorption spectra. 


MERCURY STANDARD OF WAVE-LENGTH 


^PdE best wave-length standard of the near 
future will no longer be the red cadmium 
line which has been standard since 1893, but 
a green line due to a mercury isotope trans- 
muted from gold. Science Service reports on 
the work done by Drs. Jacob H. Wiens and 
Luis Alverez, who used the cyclotron of the 
University of California to bombard atoms of 
geld with neutrons. When the gold atoms 
capture neutrons they become radioactive and 
after emitting electrons become mercury of 
atomic weight 198, with a purity better than 
one atom in a million. This purity is reflected 
in the sharpness and clarity of the spectrum 


line, which does not vary by more than one 
50-billionth of an inch in wave-length. 

This mercury line is further superior to the 
cadmium standard because the mercury can be 
brought to incandescence at a much lower 
temperature — actually below fre-zing, whereas 
cadmium must he heated to 300“ C. Also, 
mercury atoms, being heavier, do not move 
about as fast when heated. Both the mass and 
the temperature of atoms influence the 
sharpness of spectrum lines; needless to say, 
the sharper a line is, the more accurately it 
can be measured. 

— Courtesy of Sky and Telescope, 1946, 5, 10. 
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SOME OBSERVATIONS ON SUGARCANE MITE AND ITS EFFECTIVE 

PREDATOR IN SIND 

By M. HAROON KHAN, b.sc. (Bond.), a.r.c-s. 

(Assistant Entomologist, I.A.R.L, New Delhi) 

AND S. C. BHATIA, B.sc., Sakrand 


O lOLOGICAL control of insects has gained 
^ great importance in recent times and 
attempts are being continually made in several 
countries to take the fullest advantage from 
parasites and predators of insect pests in their 
control. While some attention has been paid 
to the study of parasites of crop pests in India, 
their predators have been very little studied. 
Recently, however, Rahman (1940) has sum- 
marized the information available on important 
predators of India and Kapoor (1942) has 
studied the role of a number of predators 
found in the environs of Delhi, while Trehan 
(1943) has discussed in general the role of 
predators in biological control. 

During the course of survey of clop pests at 
Sakrand (Sind), a very effective predaceous 
beetle, Scymnus gradalis Motsch, was observed 
feeding on the sugarcane mite, Paratetranychus 
indicus Hirst, in June 1943. Although sugar- 
cane had been grown for experimental purposes 
at the Agricultural Farm, Sakrand, for nearly 
fifteen years, neither this pest nor its predator 
was observed here before, and neither of these 
was even reported from any other part of the 
province. Though recorded for the first time 
from Sind, P. indicus is widely distributed in 
other parts of India (Rahman and Sapra, 1940), 
while S. gradalis has so far been reported from 
Coimbatore and Lyallpur (Rahman, 1940). 

The attack of this mite was first noticed on 
5th June in a small area, about Vs of an 
acre, in the southern corner of sugarcane 
block; the pest had probably migrated from a 
wild grass, Sorghum halepense, growing some 
40 feet further south. The attack progressed 
rapidly on sugarcane and by the first week of 
July the whole of the adjoining drea under this 
crop, about 10 acres in size, was so heavily 
infested that it seemed the entire crop would 
be destroyed in a short time. 

With a view to have some idea of the sever- 
ity of the pest, a method somewhat similar to 
the one utilized by Le Pelle (1942) to deter- 
mine the relative abundance of thrips was 
tried. By this method 10 heavily arid 10 mild- 
ly infested leaves were taken at random on 
8th July and from about the middle of each 
leaf, one square inch area was cut and put 
immediately in a glass tube containing 70 per 
cent, alcohol. All adults and larvae of the mite 
that Wi^re killed were later counted; the maxi- 
mum number of these found per square inch 
leaf-surface was 275, the minimum 45, and 
the average of all twenty counts was 128. 

It was interesting to watch the progress of 
attack of this pest. The attack started in the 
extreme south corner of the sugarcane block 
and progressed northwards, along the entire 
length of the area which was about half a 
mile. It took just three weeks for the pest to 
reach the extreme northern portion of the 
block where it was first noticed on 28th June. 


At this stage, there were all grades of infesta- 
tion from an extremely heavy infestation in the 
extreme south to a negligible one in the 
extreme north. Although the rate at which the 
infestation progressed was not properly record- 
ed, it appeared from the general survey made 
that its progress was fairly uniform and may 
have varied from about 35 yards to 50 yards 
per day. 

The dispersal of the pest was greatly, if not 
entirely, facilitated by wind. The direction of 
wind during June and July was from south 
and south-west to north and north-east, and 
the attack progressed in the windward direc- 
tion; the plots on the extreme south being the 
first to be attacked and those in the extreme 
north to be attacked last. The mean velocity 
of wind during June and July was 6-8 miles 
per hour, but at times it used to be as high 
as 20 miles or even more. 

In all fifteen improved varieties of sugarcane 
were grown in this block for varietal and sow- 
ing date trials. The principal varieties need 
only be mentioned, and they were Co. 213, 
Co. 312v-Co. 313 and Co. 450. The sowing dates 
were middle October, middle November and 
from the middle of February to the middle of 
March. All these varieties, grown on different 
dates were badly affected. It was not possible 
to make detailed observations on the incidence 
of the pest either in relation to varietal sus- 
ceptibility or date of sowing because of the 
number being very large, but from the surveys 
conducted it seemed that there was little or 
no difference in the intensity of attack. 

The nature of damage done by. this mite is 
somewhat different from what has been record- 
ed by Rahman and Sapra (1940). The leaves 
did not turn red due to mite attack, but be- 
came dry and straw coloured. The mid-rib 
and some portions on both sides of it remained 
green and unaffected by this mite. The yellow- 
ing of leaves usually started from the tips and 
progressed towards the base of the leaves. 
The pest was usually found on the underside 
of the grown-up leaves, very young leaves 
were rarely attacked. 

Towards the end of June a predaceous beetle, 
Scymnus gradalis Mots., was observed in the 
plots on the extreme south feeding on the pest. 
This predator was found in all stages, and both 
the larvae and the adults were observed feeding 
on the various stages of the pest. At first the 
predator was present in small numbers, but 
within about a week, from 3rd July onwards, 
it increased very much ip numbers, either 
owing to considerable migration from outside 
or because of multiplication on both. It start- 
ed following the pest from plot to plot, with 
the progress of the attack. Towards the , end 
of the second week of July the crop in the 
first attacked area showed signs of revival and 
on 16th JvJy three acres of sugarcane were 
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absolutely free from the mite. Owing to such 
a phenomenal control, through this natural 
agency, some observations on the population of 
the predator were made. Twelve leaves of 
sugarcane were taken at random on 16th July 
with the consideration that they had large 
number of either larvae or adults of the preda- 
tor present on them. The maximum number 
of larvae found on a single leaf was 36 and 
that of adults was 94. The average of various 
stages, except eggs, found were 10 larvae 11 
pup^ and 35 adults. 

The final stage in the drama was reached 
on 29th July when the entire sugarcane block 
was found free from mite, and only a very 
small number of pupae of the predaceous beetle 
and some adults were found scattered in the 
plots last affected. 

This predator thus seems to possess all the 
desired characters of an efficient agent in the 
biological control. It preyed on all the stages 
of the pest, a single adult consumed as many 
as 50 mites in 24 hours, and it multiplied in 
a very short time. From the observations made 
subsequently, it appears that this predator re- 
mains active almost all the year round. During 
June and July it was found, as stated above, 
on sugarcane, in September it was observed 
feeding on Paratetranychus indicus attacking a 
wild weed, Digera arvensis, in October its 
adults were noticed feeding on a scale insect 
on Dalbergia sissoo, and again in February- 
March 1944 it was found feeding on P. indicus 
infesting Seshania cegyptiaca and S, grandiflora. 

The host plants of this mite have been 
recorded from South India (Cherian, 1933) and 
the Punjab (Rahman and Sapra, 1940). None 
of them, however, found it on the three hosts, 
Digera arvensis, Seshania cegyptiaca and 
S. grandiflora, recorded in Sind, 

It is not possible to indicate all the environ- 
mental factors that may have favoured the in- 
crease of either the host or the predator, but 
it was interesting to observe that very hot and 
dry conditions prevailed during June- July 1943 
while both of them were found in very large 
numbers. The mean maximum temperature of 
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109 ' F., the highest temperature 
reached was 123' F. on two days, the mean 
minimum was 85' F., and the mean relative 
rmmidity was 58 per cent, at 8-30 hours. Dur- 
ing the first ten days of July the climatic 
conditions were equally severe, but with a few 
small showers of rain from 11th July onwards 
the temperature fell down and the mean maxi- 
mum for the remaining period was 103" F. 
with a mean relative humidity of 69 per cent, 
at 8-30 hours. There was no rainfall in the 
month of June, but 0*5 inches was recorded in 
the last three weeks of July. 

It is interesting to record that Rahman and 
Sapra (1940) also found this mite very com- 
mon on sugarcane during hot and dry months 
of May and June at Lyallpui’, where the setting 
in of monsoon rains in July kills all the stages 
of the pest except the eggs. At Sakrand, as 
stated above, the pest was entirely controlled 
by the predator, and the rainfall received 
during the two months of its activity vras 
negligible. 

This short note is written in the hope that 
it will stimulate the study of the relationship 
of pests and their enemies under natural condi- 
tions. One often records the severe outbreaks 
of pests and tries to explain their causes, but 
little attention is paid to the role of parasites 
and predators in suppressing them. Some of 
the useful natural enemies, such as S. gracialis, 
hitherto considered of little importance in the 
biological control, may turn out to be of great 
value. 

We are indebted to Dr. Taskhir Ahmad, 
Second Entomologist, in charge of the Division 
of Entomology, for giving facilities in vTriting 
this note and for help in revising it. 
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COLLECTION OF MALAYSIAN HEPATIC^ 


^HE Fallow Herbarium of Harvard University 
has received word that a valuable collection 
of over 3,000 specimens of Malaysian hepaticae, 
chiefly Epiphytic Lejeuneaceae, gathered by 
Dr. Frans Verdoorn as well as some other 
collections assembled by him between 1925 and 
1926, which were on loan, at the outbreak of 
the War, to the Botanical Institute of the Uni- 
versity of Jena, is safe. Professor Th. Herzog 
w'ho, with a number of assistants arid graduate 
students, is working on this collection, writes 
that he placed most of it during the 
early war years, for safeguarding in a country 
home near Jena. This house was almost entire- 

— Courtesy of Dr. Frans 


ly destroyed by a bomb, the specimens, how- 
ever, were found in undamaged condition in 
the wreckage of the basement. They were 
removed subsequently to a part of the base- 
ment at the Botanical Institute. This building 
and most of the basement were entirely 
destroyed at a later date when nine students 
were killed and the Director, Professor Renner, 
was' seriously wounded. The bryological col- 
lections were fortunately in a wing where the 
basement withstood the bombing and work on 
them is now being continued by Prof. Herzog 
and his assistants, Drs. Benedict and Schu- 
chardt. 

Verdoorn, Editor, Chronica Botanicaf 
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ON THE .VARIATION OF THE ELEC- 
TRICAL CONSTANTS OF SOIL WITH 
THE FREQUENCY OF THE MEASURING 
FIELD 

Two possible causes of polarisation in the soil 
condenser are — (a) the formation of an ionic 
space charge and (b) the orientation of the 
dipolar molecules in the soil medium. From 
White’s^ charge and discharge curves the effect 
of the ionic space charge was shown to have 
practically no effect except at very low audio 
frequencies. The variation of the soil constants 
should thus be attributed to the polarisation 
caused by dipolar molecules in the soil 
medium, especially in the region of high fre- 
quencies. In the range of audio frequencies, 
however, the variation of the soil constants 
due to orientation of molecules is of little 
importance and so far as the electrical conduc- 
tivity is concerned, we have to consider the 
effect of the displacement currents in the soil 
medium as causing the major portion of soil 
conductivity. Thus the total electrical conduc- 
tivity of soil at any frequency of the measur- 
ing field can be represented by ■ 

cr = (Tq + ar^ -i- (Tp ( 1 ) 

where o’o == d.c. electrical conductivity. 

cr^ = electrical conductivity due to dis- 
placement currents in the di- 
electric. 

and (Tp — electrical conductivity due to 
orientation of polar molecules 
in the electrical field. 

Let us first determine the expression for the 
electrical conductivity due to the displaceinent 


currents. If E^* is the sinusoidal potential 
difference across, the soil condenser and E the 
electric field intensity at a point in the soil 
medium of dielectric constant €, then taking 
the displacement along x-direction, the dis- 

placement current density would be given by 

i,= _L^ __L . d 

477 dt 477 dt\dxJ' ^ 

Assuming a small space-charge in the soil 
condenser, so that the voltage gradient at any 
instant remains practically unaffected, we can 
write 

dEs . , 

dx = “ 

where a is a constant and 'w the angular fre- 
quency of the voltage. Thus 


id = • w.a cos wt 

47T 

= A cos (ot, where A = 


€. CO. a. 


Consider now a small cylindrical element of 
the current-path in the soil condenser. Let 
the length of the element parallel to the direc- 
tion of the current be dl and the cross-section 
perpendicular to the current path be da. If 
o'd is the specific conductivity due to the dis- 
placement currents, the power dissipation in 
this small element is given by 

when averaged over one cycle, the power dis- 
sipation in the element is 

dP=,V.^=|^.(di.da) (3) 

The power dissipation can also ' be written as 
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dP = o’d-E- . (dl.da) = (dl.da) (4) 

since 

^ dE, 

E ^ — dS^ " ~ ^ 

Hence frona (3) and (4) 

(where ki -- (5) 

and / = frequency. 


In the audio-frequency range, the contribu- 
tion of the displacement current to the electri- 
cal conductivity is much more pronounced 
than that due to orientation of the soil mole- 
cules. Thus the A.F. electrical conductivity 
will be virtually of the form 

<r = (Tq -h kt'f. (6) 

This has been substantiated by all workers 
employing audio-frequency currents. 

Regarding the expression for the electrical 
conductivity due to the dipolar orientation, 
Debye obtained 



and also 


• — €0 + ■ 


€i — 2 


Ven + 2/ 


( 8 ) 

to + 2/ 

where ~ constant value of the dielectric con- 
stant at high frequency or optical 
dielectric constant, 

— Static dielectric constant for ex- 
tremely" low frequency, 
r — relaxation time 


and w — angular frequency of the jneasuring 
field. 

According to White, the relaxation time r for 
Cambridge soil is about -4 x or 5 xio~'^, so 
that even in the radio-frequency range where 
w 10‘’, w . T < < 1. When w . r < < 1 , the Debye 
expressions would be reduced to— 

o-oc w- == where ko is some constant, 

and € zz: constant for all frequencies. 

Thus under the restricted condition wT << 1, 
the total conductivity of soil would be of the 
form 

cr = (To -{- ki-f -i- (9) 

Bairsto’s- work substantiated this relation in 
the case of marble and slate. 

There is yet another effect for our considera- 
tion, especially for high values of d.c. conduc- 
tivity and for the higher frequency range — 
the skin effect. Considering the skin effect, 
we can write for the total conductivity of the 
soil thus: 

+ k.-r-. ( 10 ) 

where k„ involves the d.c. conductivity. 

For extremely high packing, the skin effect 
is most prominent. The electrical conductivity 
of soil is, therefore, expected to decrease with 
the increase of frequency, whereas for lower 
degrees of packing, when Debye’s dipole effect 
plays an important part, the electrical conducti- 
vity is expected to increase with frequency. 
For some suitable degrees of packing, an in- 
crease of the electrical conductivity followed. 


by a subsequent decrease may also be expected 
with the increase of frequency. 

The variation of ‘the dielectric constant with 
frequency should, however, be attributed sole- 
ly to the orientation of the dipolar molecules 
in the soil medium. 

Some of the above theoretical conclusions on 
the variation of the electrical constants of soil 
with frequency were substantiated by experi- 
ments- performed by Amalendu Banerjee in 
this laboratory with different ^oil specimens 
packed to various extents. Some typical ex- 
perimental results for high and low packing 
with different soil specimens (Calcutta, Dacca 
and Delhi soils) are shown in Figs. 1 and 2. 


LOW PACKING 



HIGH PACKING 



The measurements of the soil- constants were 
made by the oscillographic method over a 
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(){.' fVecjiKMicies Troni Id 8 Mc*./S. 1 

refers to measiiri^iiu‘nls witli soils with a low 
packin.^', while I'ki;. 2 iH'h'rs to a vt'ry hi;;h 
packinii' (4,r>00 lbs, {ler stp inch). It is io be 
noted tliat tlu' c*leetrieal (‘onduetivity of the 
soil, in tlie first case, increased with a frt'- 
quency tending in some c'ases to a satura- 
tion value and that, in tiie sec'ond ca.st\ it 
decreased steadily with the inert'ase of fre- 
quency. It can be said tiiat the former illus- 
trates tile elfect of dipolar mok'cules and tlu' 
latter result is due to tlu' {ireponcka'ance of 
the skin eJTect at such hi^h packing' wlu*n the 
d.c. conductivity is, indeed, considerabk'. In 
both cases, however, the vjji'ctive dielectric 
constant of the soil decreased with the increa.se 
of frequency over the rangm under investiga- 
tion. 

Dacca University, 

Ramna, Dacca, S, R. Khastgiu. 

May 20, 104(). 

1. Whitt.;, /Vcr. /*////. 1021, 27. 2. 

Drunsto, /Vw. A\>y. AW., 1912, A 96, 202. 2. Unpub 

lishccl work of Khaslgir an-l Hanurjec, 


ON THE VISUAL LIGHT CURVE OF 
RT. ERIDANI 

The long-period variable RT. Eridani was llrst 
announced as variable in Harvard Circular 125, 
and the elements were derived by Zinner* 
based on observations made between the years 
1912-1920 as 

Max. J.D 2420060 h 280 days. 

Miss Dwyer- from a study of Harvard plah's 
taken between 1897 and 1928, an interval 
during which time slie was able to obtain 
27 maxima, finds an abrupt change in the 
period of this star since 1918. Her elements 
are 

1897-1918 Max. J.D 2414900 h 266 days. 

1918-1928 Max. J.D 2418562 J 278 day.s. 

The star was on the regular variable star 
programme of the Ni/.amiah Obsenwatory, 
Hyderabad, from 1924 onwards, and .since then 
242 observations were inade till 1944, with the 
aid of the lif teen- inch Gi’ubb Ecfuatorial and 
thrcc-inch finder. The elc'mcnts cleriv(‘d from 
4 fairly well observed maxima and 8 minima 
are 

Max. J.D 2424217 f- 368 days. 

The period obtained from ob.sorvations 
extending from 1924 to 1944 is thus 268 days. 
Taking into account Miss Dwyer’s period o.C 
378 days derived from the observations cover- 
ing the interval 1918-1928, the variable seems 
to havc^ recovered lu^arly its former period. 

The individual light curves sliow that the 
maxima vary betwexm 8*6 m. and 9*9 m., and 
that the minima arc broader than the maxima; 
the minima also fluctuate between 12*2 m. and 
12*8 m. The star therefore varies over a range 
cf about four magnitudes. 

The mean light curve (Fig. 1) indicates a 
hump on the way to maximum. The rate of 
ascent is greater than that of descent, the ratio 
of ascent .to descent being 0*72. The star can 
therefore be considered to be of Type Cd 


(CaiupbeH’s classiiical ion of Long-lk'riod Varia- 
bles ).*t 

T1k‘ lac’k of ob.‘:(‘rvat ions on tiu' ck*sct*ndiiig 
branch is due to tiu' fact fhaf tlu‘ piu'iod is 
nearly a y(‘ar. I>y tht' iinu‘ the varial.)le 
reaclu's tlu' ina.xinuun, its proximity to tlu‘ 
sun, and lalt'i* tlu* ons(‘t ot mousoon.s, i)r(*vcnt 
any ob.st'rv'ations lieing made on tiu* dt'seend- 
iug branch, for this part (d* tiu* pi'riod. 

A(‘cording to Mi*:.s l)wy(‘r tlu* inti‘i*val lx* 
tween maximum })hast* to jthnimum i)has(* is 
about 20U days. l*'rom an (‘xamination of tlu* 
individual li/iht cin'V(‘s of tlu* variable, th<* 


150 I?0 •‘)0 '00 30 0 *30 *60 ‘.HO S20 *150 URO 



•150 -120 -30 60 30 0 *30 *60 *90 *(20 *150 *160 


(Phase in days) 

Fk;. 1. -Me. Ill liijil ciiivt-; of R f. luitl.tni. 
minima hav(* b(*(‘n se(*n to follow tlu* maxima 
roughly betwet‘n 210 and 218 day.s. The 
humps in the lip, id. ('urves al;io (Uicluait* be- 
tween 9*5 and 11*7 magnitude's. Art int<*rt‘st- 
ing corr(‘kd.ion has b('(*n notic(*d ht'twt'cn tiic 
maximum magnitud(r of the* hump and tlu* (‘or- 
resfumding maximum of tlu* star, which is 
diagrammalically showit in Fig. 2. 



Hump Maximum in magnitudes. 

Fig. 2 

Details ixgarding observation.s, etc., will be 
published elsewhere. 
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The author takes this opportunity to express 
his gratitude to Dr. Akbar Ali, Director, Niza- 
miah Observatory, for having kindly . provided 
facilities and for his valuable guidance. 

Begampet, 

Deccan, M. K. Vainu Bappu. 

June 4, 1946. 


1. Zinner, V,J.S.^ 51, 260, 270. 2. Miss Dwyer, 

Har. 868. 3. Campbell, H. A., 1907, 57, 1. 


RAIN FORMED IN LOW CLOUD MUCH 
WARMER THAN 0" C. 

T. Bergeron,! while admitting that drizzle can 
occur from Cumulus clouds which are not high 
enough to be at 0° C. or less in temperature, 
believes that all rain-drops originate as snow- 
flakes or as ice-crystals, i.e., are formed at 
much greater heights. 

On the other hand, that rain-drops also form 
at much lesser heights, i.e., without having been 
through a solid phase, at any rate in tropical 
and sub- tropical conditions, was well shewn 
by three light showers that occurred in Nagpur, 
lat. 21V2° N., approximately, in the early hours 
of the 16th April 1946. 

Associated with a weak and somewhat dis- 
tant front, Stratocumulus clouds at an average 
height of about 3,000 feet above ground were 
slowly drifting from WSW to ENE. There 
was an almost full moon, which, therefore, 
between 3-30 and 4 hours, when the rain oc- 
curred, was fairly high in the heavens. One 
could see by it that the Stratocumulus cloud- 
lets were of no great depth. Most of them 
had only the lightest shadows under them. 
Their depths may have been 500, certainly not 
more than 1,000 feet. And above them the sky 
was clear. 

At least three light showers fell from these 
passing clouds, all consisting of medium-sized 
droplets; (no filter-paper impressions could be 
taken). 

The amount of precipitation could not be 
measured. But it was sufficient to wet evenly 
a linen bed-sheet which covered me — I was 
sleeping in the open — and then just begin to 
drip through. An estimate of the amount would 
be 1 cent. 

None of this rain could have originated above 
the freezing level, which at 07 hours was 

11.000 feet a.s.l. All of it had obviously been 
formed in the shallow Stratocumulus layer and 
had dropped directly down from it. Clouding 
had commenced only a little while before. At 
23 hrs. on 15th it was *1 Cirrus, at 24 and 01 
hrs. there were only traces of Stratocumulus, 
at' 02, 03 and 04 hrs. -7 Stratocumulus and -2 
to *3 Altocumulus, and at 05 hours only -4 
Altocumulus. The pilot-balloon ascents near- 
est in time to this precipitation, viz., of 00 
and 07 hours, showed that at 00 hours the 
somewhat mo is ter WSW current was not 
thicker than from surface upto 2,000 feet a.s.l., 
i.e., only 1,000 feet thick (Nagpur being 
1,010 feet a.s.l.), the winds above that being 
350°, 6 m.p.h. at 3,000, and 30°, 11 m.p.h. at 

5.000 and 7,000 feet; whereas by 07 hours 


these upper winds had also become WSW-W 
upto about 6,000 feet. The latter were at 

2.000 feet, 230°, 20 m.p.h.; at 3,000 feet, 240°, 
15 m.p.h.; at 5,000 feet, 260°, 10 m.p.h.; at 

7.000 feet, 310°, 5 m.p.h.; at 10,000 feet 330°, 
11 m.p.h;, showing a remarkably smooth tran- 
sition in both directions and speeds from a 
substantial WSW’ly (somewhat moist) current 
at the surface upwards to a N’ly (very dry) 
current from perhaps 6,500 feet a.s.l. upwards. 

Thus it seems pretty evident that at half- 
time between these two observations, when 
the rain occurred, the upper limit of the 
WSW’ly air was at about 3,500 or 4,000 feet, 
just where the Stratocumulus clouds had 
formed.- 

H. Kohler has shown from classical theory**^ 
that above a certain very low limit, cloud- 
droplets do not increase to larger sizes, or to 
raindrops, by condensation of more water- 
vapour on them — because with their curvature, 
vapour-pressure and reduced salinity on reach- 
ing those sizes, further condensation cannot 
take place on them — and that all growth there- 
after to the sizes we are able to perceive as 
clouds is by coalescence. This has been found 
by me — from a few thousand measurements in 
monsoon clouds — to be entirely borne out, and 
I have been able to find additional groups of 
droplet-sizes (to the four groups found by 
Kohler in the clouds and fogs of Scandinavia 
and of Switzerland), and have found coales- 
cence taking place actually while observa- 
tions at short regular intervals were being 
made in a few clouds. 

Rain-drop measurements also show these, or 
similar groups of sizes — though, of course, 
their sizes are all intrinsically very much 
larger.-* Moreover, considerable time always 
elapses between the formation of a cloud and 
precipitation from it. There seems to be no 
reason, therefore, why rain-drops cannot also, 
like the larger cloud-droplets, be formed main- 
ly by progressive coalescence of the latter under 
favourable conditions of convection, small 
Eddies, electric charges, etc., within the clouds. 

Regional Meteorological Centre, 

Nagpur, K. J. KabraJi. 

April 22, 1946. 


\. Report of the' Lisbon Meeting of the International 
Union of Geodesy and Geophysics, 1933, p. 166. 

^ And that the mechanism of their formation was 
vertical waves created in the layer between the WSW’ly 
and N’lv airs. 

H. Kohler. Gerl. Beiir.z. Geophys., 1913, 2^,2, 
168-85; Tracts. Faraday Soc., 1936, 8, 32. 1152-6. 

^ Orly if mersured before loss by evaporation. 


CHEMISTRY OF KURCHI SEEDS. 
PART III. A NEW AND SIMPLE 
METHOD OF ANALYSIS OF 
BROMOGLYCERIDES* 

The isolation of the bromide of linoleo-dilino- 
lenin from kurchi seed oil, recently reported 
in Current Science,'^ has raised the general 
question of the analysis of such bromoglyce- 
rides with special reference to the isomerism 
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of the constituent linolic and linolenic acids. 
It has been the practice so far among investi- 
gators in this field,--'^ to debrominate the indivi- 
dual brornoglycerides to the corresponding 
UP. saturated glycerides and rebrominating the 
unsaturated acids derived from them by hydro- 
lysis, with a vie'w to determine the nature and 
content of the individual unsaturated acids 
through identification of the bromo-derivatives. 
But it is well known that linolenic and linolic 
acids isomerise considerably on debromination 
and rebromination.-^ It seemed advisable, 
therefore, to devise a direct method of splitting 
the bromoglyceride into glycerine and the con- 
stituent bromo-acids. The present communica- 
tion describes a successful attempt in this 
direction, applicable to the whole series of 
brornoglycerides derived from fats. 

The first reagent tried for this purpose was 
a 4 N solution of aqueous hydrobromic acid 
which was, however, found unsuccessful. The 
second reagent which gave extraordinarily 
quantitative results was an 18 per cent, (by 
weight) solution of hydrogen bromide in gla- 
cial acetic acid specially prepared for the 
purpose. 

0*2 G. of the bromide of linoleo-dilinolenin, 
m.p. 151°, obtained from kurchi seed oil,"^ was 
refluxed in an oil-bath with 7 c.c. of 4 N aque- 
ous hydrobromic acid duifing three hours. The 
reaction product was diluted with water, filter- 
ed, the precipitate dried and washed with cold 
ether yielding 0-2 g. of product melting at 147- 
150° C., w^hich proved to be the unchanged 
original substance. 

In a second experiment 0-5 g. of the same 
bromide was digested at room temperature 
overnight with 5 c.c. of 18 per cent, hydrogen 
bromide in glacial acetic acid and then reflux- 
ed in an oil-bath during IV 2 hours. The pro- 
duct worked up as before yielded 0-35 g. of a 
brcmo-acid melting at 177-78° C., the melting 
point being unchanged on mixing with a pure 
specimen of ct-linolenic acid hexabromide. The 
yield of the hexabromo-acid in the above 
hydrolysis is theoretical, confirming the origi- 
nal substance to be a pm'e linoleo-dilinolenin 
bromide. 

The nature of the bromo-acid in the ethereal 
wash of the product and the exact mechanism 
of the splitting of the glycerine in this reaction 
are being studied. 

Opportunity is hereby taken to correct an 
oversight in the theoretical bromine content of 
the bromide of linoleo-dilinolenin which should 
be 59-35 instead of 58*9 per cent, quoted in the 
previous communication.'*- 

My thanks are due to Mr. P. Ramaswami 
Ayyar for suggesting the above methods and 
guiding the work and to Dr. P. C. Guha for 
kind interest. 

Dept, of Pure Appd. Chemistry, 

Indian Institute of Science, 

Bangalore, (Miss) R. J. Irani. 

July 3, 1946. 


1. Oirr.Sa.. 1946,15, 161. 2. Vidyarthi and Mallya, 
/. hid. Chein.Soc., 1940, 17, 87. 3. Singh and Kumar, 

Proc. Ind. Acad. Sci.^ 1946, 23 , 379. 4. Erdmann and- 

Bedford, 1909, 42 , 1324. 
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NOTES ON CORTICIUM ALBUM DAST. 

AND C. SALMONICOLOR B. AND BR. 

In 1940, a new Basidiomycetes on citrus stem 
was described by me and named as Corticium 
album. My colleague, Dr. B. B. Mundkur, has 
drawn my attention to Rogers’ paper (1943) in 
which he says, “It appears highly probable 
that the fungus (Corticium album Dast.) is a 
member of the genus Pellicularia'’- Mundkur 
(1940) has shown that the name C. album is 
a later homonym of C. album Britz and so is 
untenable; he has also pointed out that as the 
new species lacks a Latin diagnosis it is to be 
considered as nomen nudum. 

B^ing at the moment in a position to re- 
examine the slides and specimens of the type, 
the opportunity is taken of rectifying these 
mistakes and of seeing if the fungus is a 
Pellicularia Cooke. 

Rogers (1935) from his study of the Ameri- 
can species of Corticium found that they fall 
naturally into three groups which he has raised 
to specific I'anks; the first group includes the 
most primitive of the holobasidiomycetes, for 
which group he proposes a new genus Cerato- 
basidium, the basidia of which can be divisible 
into hypo- and epibasidium; “the second group, 
exemplifying a further step in the evolution of 
holobasidial forms, constitutes the genus Bot- 
ryobasidium Donk, characterised by its pecu- 
liar short-cylindric basidia closely resembling 
hyphal segments and by a unique hypochnoid 
fruiting layer”; the third group has urn- 
shaped basidia generally bearing five to eight 
spores. 

Regers (1943) pointed out that as the generic 
name Pellicularia Cooke, antedates Botryobasi- 
dium Donk, the former name has to be accept- 
ed in preference to the latter. 

The fungus described by me evidently falls 
in the second group made by Rogers. He gives 
the following description of Pellicularia : — 
“Fructification resupinate, mucedinoid or hypo- 
chnoid, reticulate-pellicular, finely granulose 
under the lens more or less tufted, or evsn 
and loose-membranous; hyphae strongly stain- 
able in aniline blue, thick short-celled except 
for basal strands, branching at right angles and 
often with the formation of cruciform cells, 
the ascending hyphae usually several times 
cymosely divided, bearing the terminal basidia 
in more or less candelabrum-like clusters, or 
in parasitic species sometimes relatively short 
and little divided; basidia subcylindric, not 
greatly exceeding in diameter the supporting 
cells, relatively short, bearing 4 or in several 
species 6-8 sterigmata; spores smooth- walled 
or rarely asperculate or spinulose, colorless or 
pale ochraceous; cystidia wanting, or present 
and of various forms.” 

The description given by me of the fungus 
on citrus stem fits in with the characteristics 
of Pellicularia. The fructification is resupinate; 
the basal layer consists of strands of long 
hyph^ without clamp connections and sparsely 
branched; above this layer is a tissue of cruci- 
form cells, which are short,- and from which 
arise terminal basidia in candelabrum-like 
structures; the basidia are clavate, and do not 
generally exceed in diameter the supporting 
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cells. The hyphse of the material that has 
been preserved in rectified spirit and glycerine 
has besn found to be distinctly stainable in 
aniline blue. 

Unfortunately Rogers does not give the pre- 
cise characteristics, of the genus Corticium, 
which should be used in its identification. If 
the grouping made- by Rogers is accepted then 
the fungus under discussion clearly belongs to 
the second group, via:., Pellicxdaria- 

Rogers suggests that since the “basidia (of 
Coriicium. alimvi Dast.) are longer than in 
most species of the genus and apparently dis- 
tinctly clavate” tiiey resemble those of Pellicu- 
laria fiavescens' (Bon.) Rogers com. nov. The 
basidia, however, are narrower than those of 
P. flail escGJis and the stcrigmata and spores 
arc also much smaller. , The basidia and 
spores judging from the illustrations given by 
Rogers are entirely different from those observ- 
ed by me (cf. Rogers, 1935, Botryohasidium 
flavescens, PI. 2, Fig. 8; and Dastur, 1940, 
PI. 1, Figs. 3-6). 

If we consider the dimensions of basidia, 
sterigmata and basidiospores, the citrus fungus 
comes very near to P. imga (Berk, and Curt.) 
Rogers ex Linder; the basidia of P. vaga are 
blunt-cylidric, and measure 13-22 (— 27) X 

6-5-10 (—15)/'-; they bear rarely 4 or 5, mostly 
6-8 stout, divergent, recurved sterigmata (3-) 
4-5-6 X 1-5-2 A^; spores are smooth-walled, 
colourless, 7-5-12 (-17) X (2-5) 3-5-5 (-5-5) a^, 
fiisoid, obliquely tapered to the apiculus. The 
basidia of four fungus are rounded at the apex, 
the sterigmata are invariably four and the 
spores are tapered to the apiculus but are 
rounded. The fructification of our fungus is 
distinctly snowy white when fresh and not 
“.sordid whitish or pale buffy” as in P. vaga; 
for these reasoiis the citrus fungus is consider- 
ed to be a I'lew .species and the new name 
Fcllicularia alba is proposed. 

PcUlcularia alba sp. nov. 

Fructilicationes ad 30 cm. longas. 10 cm. latae, 
Icves, lucido-albai, tenues, resupinatm atque ad- 
natae, mai'gino plumoso; in sectione 70-300/^ 
cra.'^sm, composita} ex hyphis, hyalinis, sparse 
divisis, tenui paricte prmditis, sparse septatis, 
parallellis, plus minu.s 3 a^ in diam., compactia, 
longitudinal iter decurrentibus_ super substra- 
tum nec convolutis, producentibus latam seriem 
hypharum tenui pariete praeditarum, laxe in- 
tevtextarum, in ramulos divisarum, hyalinarum, 
cellulis brevibus, latis. Ex hos reticulato stra- 
to emergunt cellulae basales, hyalinaa, tenui 
pariete prmdiia^, cylindrica:, 10-0-16-6/^ longic, 
3-3-6-6a^ lata); ex his basalibus cellulis basidia 
terminaliter noimumquam lateraliter, producun- 
lur, hyalina, tonuiter parietata, clavata, 13-3- 
25-0 longa, 6 -6-1 0-0 late in apice: sterigmata 
4, brevia, hyalina, lata ad basim, tenuescentia 
ad apicam, 2 -5-5-0 X 0-5-2-5/x. Basidiospor® 
hyalinse, ovatae, rotundae in apica, acutce ad 
basim, nonnumquam uno latere planae, 8*3- 
10-3 X 3-3-5*0At. Goeocystidia absunt; hyphae 
baud incurustratse. 

In cortice trucorum viventium Citri auran- 

till 771. 

It would not be out of place here to consi- 
dei- the nomenclature of Corticium salmonicolof 
B. & Br. This fungus, at least the one studied 


by me (1941), is structurally a Pellicularia, as 
is evident from the detailed description and 
illustrations given by me. I have also examin- 
ed the specimens labelled Corticium salmoni- 
color B. and Br. and available in the Herb. 
Crypt, hid. Orient., New Delhi, on Hevea hrasi- 
liensis (collected from Travancore in Septem- 
ber 1909 and from Burma in July 1915), Citrus 
sp. (collected from Coorg in September 1942) 
and Acacia arabica (collected from the Punjab 
in August 1944). These specimens are all 
identical. Therefore, the name C. salmonicolor 
B. and Br. needs to be replaced by Pellicularia 
salmonicolor (B. and Br.) comb. nov. 

My grateful thanks are due to my colleague, 
Dr. Mundkur, for not only giving the advan- 
tage of his vast knowledge of taxonomy but 
also for permitting me the use of his collec- 
tion of books and periodicals; and to Rev. H. 
Santapau of St. Xavier’s College, Bombay, for 
translating in Latin the diagnosis of P. alba. 

Imperial Agri. Res. Institute, 

New Delhi, J. F. Dastur. 

June 26, 1946. 


1. Da.'^t'ir. T. F., /mf. Jour. .4gr. Sc., 1940, 10, S9-92. 
2. — /W., 19U, 11, 892-901. 3. Mundkur, B. B., Ciirr. 
d’X., 1040, 9, 234. 4. Rogers, D. P., Univ, foioa. St. X. 
//., 1035, 17, 1 43. 5. — , Farh:oia, 1943, 1, 95-118. 


AN UNUSUAL MODE OF EGG-LAYING IN 
SCHISTOCERCA GREGARIA FORSK. 

AND ITS CAUSES 
Introduction 

For the first time in 1941 Lai observed an 
unusual mode of egg-laying in Schistocerca 
gregaria Forsk. In this case the eggs were 
laid on the surface and on the leaves of the 
trees, though usually they are laid four to six 
inches below the surface. My idea is that the 
locust begin laying eggs on the surface when 
they are unable to retain them. After fertil- 
isation or even without fertilisation a stage 
comes when they cannot retain the eggs, if they 
find suitable places they lay eggs in the usual 
manner, otherwise they drop their eggs here 
and thzrc indiscriminately and thus simply get 
rid of ihzm. To ascertain the above-mentioned 
view the following experiments were per- 
formed. 

Experiments 

Experiment No. 1. — A number of newly 
emerged adults were collected from a swarm, 
cut of which 24 males and 24 females were 
selected for the experiment. In . one cage 
12 female locusts were kept, after some time 
they changed their colour from pink to yellow 
ard later on laid the eggs. These eggs were 
laid in the usual manner, i.e., after boring the 
holes in the moist sand which was kept in the 
cage. But none of those eggs developed fur- 
ther as no hoppers emerged. This shows that 
a time comes when a female locust cannot 
retain even unfertilised eggs. 

Experiment No. 2. — In a cage a dozen locusts, 
viz six males and six females, were kept. 
These locusts after maturation copulated and 
laid eggs on the surface of the floor of the 
cage as there was no sand in the cage. These 
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eggs were laid indiscriminately on the surface. 
There was no egg-mass of more than six eggs. 
Some of these eggs were collected and were 
kept in moist sand, and they showed further 
development in the usual manner. But those 
eggs, which were left in the cage, died. This 
shows that after fertilisation there comes a 
time when the fertilised locusts cannot retain 
the eggs, they must lay whether the conditions 
for oviposition are suitable or not. 

Experiment No. 3. — In a cage six pairs of 
locusts were kept; after maturation and copu- 
lation, the eggs were laid in the usual manner 
in the moist sand which was kept in the cage^ 

Experiment No. 4. — In a cage six pairs of 
locusts were kept, after maturation and copu- 
lation, the oviposition took place in the cage 
where there was only dry sand. After copu- 
lation the females began boring the sand but 
after each boring they used to leave the bore 
without laying eggs in it. Each female tried 
a number of times, when they did not find the 
conditions suitable they waited for two days 
more but later on they laid eggs on the surface 
of the sand. 

Besults 

In all the four experiments the conditions 
were more or less similar. Where there was 
no moist sand the same humidity was maintain- 
ed otherwise, the temperature was also more or 
less the same. All the locusts were given 
similar food. But the results were different. 
The egg-laying began first in the third cage, 
i.e., where the conditions were absolutely nor- 
mal, but the egg-laying was delayed by two 
days in the second and the fourth cage, i.c., in 
the cages where conditions were not normal, 
viz.^ either there was no sand or there was 
only dry sand. The egg-laying was further 
delayed by two days, i.c., by four days as 
compared with the first case, in the case of 
unfertilised locusts. This shows that an un- 
fertilised female can retain eggs for a longer 
period than a fertilised one. If the locusts do 
not find suitable places for egg-laying they 
can retain eggs for a longer period than those 
cases where they find suitable places, but later 
on they must lay eggs whether the place is suit- 
able or not. If they do not find suitable place 
they leave the place after boring only without 
laying eggs in it. 

The observations in the natural conditions 
also support the above-mentioned views. So 
far the unusual mode of egg-laying has _ been 
observed at only three places in India, uiz., in 
the eastern part of Jaipur State, Alwar State 
and the western part of the United Provinces. 
All these places are almost the extreme limits 
of the eastern part of the area upto which the 
oviposition generally takes place. When the 
swarms migrate from the north-west of India 
they are immature and fly eastwards. As they 
fly further and further they become matured, 
in the way they settle down and copulate, and 
if the place is suitable they lay eggs then and 
there, but if they do not find any suitable place 
in Sind, Jaisalmer State, Jodhpur State or 
even in the western part of Jaipur State they 
migrate further, by that time a stage is reach- 
ed when they cannot retain the eggs any 
longer and therefore begin laying eggs whether 


the place is suitable or not. By that time 
they feel so uncomfortable that they want to 
get rid of their eggs, and thus they drop their 
eggs on the surface of the ground or on the 
leaves of the trees. It may be noted here that 
this phenomenon of unusual mode of egg- 
laying is generally observed in the beginning 
of the monsoon season when there are not 
sufficient rains in the Jaisalmer and Jodhpur 
States. 

Summary and Conclusions 

A time comes when the locusts are unable to 
retain eggs whether they are fertilised or not, 
in such cases they begin laying eggs on the 
surface indiscriminately, so as to get rid of 
their eggs, perhaps because they feel very 
uncomfortable. 

At the time of egg-laying they bore in the 
ground, if there is no moisture they leave the 
bore without laying eggs in it, and lay the eggs 
on the surface. 

LaFs contention is that the locusts do not 
bore the ground but lay eggs on the surface 
on account of the extreme dryness of the 
ground. But my observations show that the 
extreme dryness of the ground is not the only 
cause but their inability to retain the eggs 
inside forces them to lay the eggs anywhere 
indiscriminately. 

Agricultural Research Labs.,. 

Gwalior, R. Rakshpal. 

April 23, 1946. 
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POST-E>MBRYONIC DEVELOPMENT OF 
ANTENNA OF BAGRADA PICT A FAB. 

Almost all the members of the family penta- 
tomidae (Hemiptera-Heteroptcra) possess five- 
jointed antennae; similarly Bagrada picta Fab. 
also has five- jointed antennae in the adult stage. 
But during the nymph al stages the antennae 
remain four-jointed. Each antenna is long, 
filamentous, mobile and filiform. All the seg- 
ments of the antenna are provided with 
bristles except the scape. 

Just after hatching the first nymph stage has 
the four-jointed antenna. The scape is the 
smallest and is about 0-075 mm. long. The 
pedicel is about 0-12 mm. long and is shorter 
than the other two segments of the flagellum 
— ^the penultimate and ultimate, the latter is 
longer than the former and they are about 
0-20 mm. and 0-23 mm. long respectively. Thus 
at this stage the arrangement of the antennal 
segments is such that the proximal segment is 
smallest and they elongate as the distal end 
is approached. 

After the first moult the antenna becomes 
elongated but remains four- jointed. The scape 
remains smallest and is about 0-1 mm. long, 
while the pedicel elongates, becomes more or 
less equal to the penultimate segment but 
smaller than the ultimate and • is about 
0-22 mm. long. The penultimate and ultimate 
segments of the antenna also increase in length 
and are about 0-25 mm. and 0-37 mm. long 
respectively. The arrangement of the antennal 
segments remain more or less the same as in 
the first stage. 
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In the third stage nymph the antenna is 
still four-jointed. The scape remains the 
smallest and is about 0-12 mm. long. The 
pedicel grows further, becomes longer than the 
penultimate segment but remains smaller than 
the ultimate and they are about 0*4 mm., 
0-3 mm. and 0-5 mm. long respectively. 

In the fourth stage nymph the antenna con- 
tinues to elongate but is still four- jointed. 
The scape remains smallest and is about 
0*21 mm. long. The pedicel further elongates, 
becomes almost equal to the ultimate segment 
and is about 0-58 mm. long. The penultimate 
and ultimate segments grow further and are 
about 0-48 mm. and 0*6 mm. long respectively. 

In the fifth stage nymph the antenna further 
elongates but remains four- jointed. The scape 
continues to remain smallest and is about 
0*22 mm. long. The pedicel increases in 
length so much that it becomes the longest 
segment of the antenna and is about 0*85 mm. 
long. The ultimate segment is longer than the 
penultimate and they are about 0*72 mm. and 
0*65 mm. long respectively. It may be noted 
here that the pedicel, which was the next 

Table showing the length of the different 


smallest segment of the ' antenna in the first 
nymph stage, now becomes the longest seg- 
ment. 

In the adult stage the antenna, which re- 
mained four- join ted throughout the nymphal 
stages, now becomes five- jointed. The scape 
is the smallest and is about 0*22 mm. long. 
The pedicel is about 0*67 mm. long. The newly 
appeared third segment is about 0*47 mm. 
long. It appears that the pedicel has been 
divided into two segments and thus the antenna 
becomes five- jointed. The penultimate and 
ultimate segments are about 0-65 mm. and 
0*67 mm. long respectively. 

Conclusion 

It has been shown that during the nymphal 
stages the pedicel continues to elongate much 
more rapidly than other segments of the 
antenna, but in the adult stage it becomes 
shortened, while other segments continue to 
elongate as in the previous stages. The natu- 
ral inference would be that the pedicel 
becomes divided into two segments and thus 
becomes shortened. In fact it actually happens, 
viz., a new segment appears in the adult stage 

segments of Antenna of Bagrada picta Fab. 


during the nymph and adult stages 


Nymyh 

Stage 

Length 
of scape 

T.ength of pedicel 

Length of 
penultimate 

Length of 
ultimate 

Total length 

Remarks 

1 

()-()75 mm. 

0-12 

mm. 


0*20 mm. 

0 • 23 mm. 

0 • 62 mm . 

4-join ted 

2 

0-1 

0-22. 



0*25 

0-37 

0*94 

4 

3 

()-12 ,, 

0-4 



0‘3 

0-5 

1*3 

4: 

1 

0-21 ,, 

O-TxS 



0*48 

0-6 

L87 

4 

r> 

0-22 „ 

0-85 



0*65 

0-72 

2-44 


(i a 

0*22 „ 

0-()7 


0’47 mm 

0-65 

0-67 

2*63 

4 

j 

0-37 ,, 

0-48 

1 1 

0-54 „ 

0-65 

0*77 

3-01 

i ^ 



Fiq, 1, — Antennce of different nymphal stages of 
Bai^rada picta- Fal). 1— V, Antennae of nymphal stages , 
VI a. Antenna of adult female ; VI b. Antenna of 
adult male ; FL, flagellum , Pdc., pedicel ; Sep., scape. 


and thus the antenna becomes five- jointed 
which was so far four- jointed. 

Hence it may be concluded that in B. picta 
Fab., it is the pedicel only which divides and 
thus a new segment is . added to the antenna. 

Now it can be generalised that wherever 
there is an increase in the antennal segment 
it is only the pedicel which divides. 

I am very much thankful to Dr. R. Rakshpal, 
Entomologist, Agricultural Research Laborato- 
ries, Gwalior, for his kind help in connection 
with this work. 

Dept, of Zoolog 3 % 

Victoria College, 

Lashkar, Shiva Sahai Saxena. 

Gwalior State, 

June 6, 1946. 


PYTHIUM COLLAR-ROT OF FIELD 
PEA AT CAWNPORE, UNITED 
PROVINCES 

No species of Pythium has so far been recorded 
from India or abroad except once by Witt- 
macki who found in the decaying roots of peas 
sent to him by Sadeback from Hamburg, Ger- 
many, oospores apparently belonging to a 
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now PyUiiu^n, which he called P. Sadebeckia~ 
num. 

On 19th February 1946 the writer, wliile 
examining the pea-plots in the Research Farm, 
Cawnpore, observed a tew scattered full- 
grown pea plants, presenting unhealthy appear- 
ance wdth most of their lower leaves yellowed 
out and dying; a condition unlike the effect 
of frost in , which case leaves start dying from 
the top downwards. In some cases the pea 
plants Iiad fruited. The examination of the 
collar of plants showed the presence of light- 
brown to dark-brown soft and wat:-r-soakcd 
lesions. A large number of isolations were 
made and invariably in 90 per cent, cases a 
species of PyihiuDi was obtained which readily 
formed fructifications (antheridia, oogonia and 
oospores.) whthin a week on potato-dextrose 
agar at the room temperature ranging from 
2F'C. to 23^' C. On 27th February 1946, the 
writer found in the dairy farm, Cawnpore, 
patches of diseased pea plants with pods in 
low-lying water-logged portions of the Held. 
Here many of the pea plants were dead and 
some half dead; but all showed invariably the 
light-brown to dark-brown soft, wrater-soaked 
lesions on the collar. The same species of 
Pijthnmi was isolated from a number of plants 
although in few cases (5 to 10 per cent.) a 
Fusarum sp. was also isolated. Preliminary 
pathogenicity experiments with pea seedlings 
in pots to establish the cause of the disease 
were carried out and it was found that pea 
scsdlings (6-8 inches high) start dying with 
similar typical symptoms as observed in the 
field from fifth day onwards and by fourteen 
days all died, while controls remain unaffected. 
The room temperature ranged from SO"* C. to 
37° C. The fungus was rcisolated from arti- 
ficially inoculated dead pea plants. This spe- 
cies of Pythiuvi forms zoosporangia and zoo- 
spores at the room temperature of 27° C. to 
32° C. in light within 48 hours in distilled 
water. How zoospores emerge out from zoo- 
sporangia has not so far been observed. Fur- 
ther studies are continuing. 

Plant Pathologist to 
Government of U.P., 

Cawnpore, U. B. Singh. 

May 24, 1945. 

*1. Witlmack, L. ‘‘Uiibi:!- F.iiie Durrh pylhium vc.ran- 
lasste K krnnklRiL dcr Ju'lisijnwi r/cin,*’ Paper presented 
at 64. Versannnl. /au Halle, (r'r.w//. /htt/. iWuurf. it. 
Adyztt\ Sept. 1S91, Not pulli.dicd. Title in Verhan- 
dlungen 2: 108, 1892. 

NJ.a — Since the writing of this note the writer has 
come across a rtcord ofiaa flight probably i n’-se I 
])y Pyi/iittni dt'bary<tit?t7)t by joiits. Jones, F. R. (1J)2()) 

‘ Pythiuni as a casual fac. tor in ' Peabligh t’,’' /'/t 

10 , 6-7. . 

effect of NA-SUPH a pyridine ON 

THE CATALASE ACTIVITY OF RICE 
SEEDS 

The use of sulpha-drugs for the treatment of 
human diseases is well known and their action 
on the different physiological activities of the 
human body is under investigation by a ’num- 
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her of w'orkers. But the action of these syn- 
thetic di’Ligs (in plants iias been little investi- 
gaU'd. This n(»te is the outcome of an attc'inpt 
to study the ellect of Na-sulpliapyridine 
(M.B. 693- -water-soluble) on the germination 
percentage and catalase activity of rice set‘ds. 

Rice seeds of the variety D.1.4, supplied by 
the Cuttack Farm, were used in this work. 
For the germination study, 100 seeds vvei-o 
soaked in solutions of the diff'eiMit concen- 
trations of tlie drug (1 per cent., *1 pm- 
cent., *01 per cent, and -OOl per cent.) and 
distilled water in petri -dishes. The dishes 
were kept in a moist 'chamber to guard against 
any i*apid change in the concentration of tiie 
solutions. The solutions and the distilled 
water of the dishes were changed twice daily. 
For the determination of the catalase activity, 
the same arrangements wore made t‘xcept that 
25 gms. of the air-dry seeds were used instead 
of iOO seeds. 

The germination counts were made* in the 
afternoon daily, and the values are ex})resscd 
on a percentage basis. For the determination 
of the catalase activity, 1 gm. of the soaked 
seeds was taken and was macerated witli 
3 gms. of calcium carbonate. The pul veins ing 
process continued up to 3 minutes and next 
th.e mass made to 20 c.c. by the addition 
of the di.stilled water. The catalase activity 
is represented by the amount of oxygen libe- 
rated in each case in an unit time of 5 minutes. 
The apparatus and the experimental details 
were the .same as advocated by Davis* and 
Miller.- The results are presented in the 
table. 

Table 


36 hours 
riftcr 
soaki ng 


60 hours 
afU!!- 
soaking 


S4 hours 
aftt. r 
soaking 


1 08 hours 
aft or 
so aking 




'I’rt'al men ts 



'fimo 

Di.Milh*,! 

(hnu'. of Na- 
Sul vliaiiyi i li iit' 


i 

water 

1 

•601% 

[ -oi'',': 

I"". 

• I 

' /o 

] ( lormiiialiou 

‘F 

i. /<> 

1 thUalasc 

1 27 

50 

20 

20 

15 

1 activity 

9-5 

M.5 

12-5 

O-ti 

1 o-(; 

1 ( I'crinination 

l '.'i 

50 

60 

i 

68 

32 

15 

1 activity 

11-5 

17.0 

M-O 

12-5 

lo-o 

) Gcrminalion 
l, / 0 

j Catnlasu 

88 

07 

68 

•10 

15 

1 activity 

ll-O 

21-0 

20-7 

0-6 

0-0 

1 (lei mi nation 

1 o/ 

88 

07 

72 

•It) 

15 

1. /«> 

1 Catalase 






J activity 

KhO 

21-0 

22-0 

1 1 *0 

8.() 


An analysis of the results indicate that the 
drug in weak concentration has a stimulating 
action on the germination percentage and cata- 
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lase activity but with the increase in the con- 
centration, tliere is a marked retardation. The 
results are v^^’ciiminary and hardly any genei'al 
conclusions can be drawn. Investigation in this 
lire' is in i)r(>,a'ress. 

The' author is gratel’ul to Dr. Mishra, Head 
of the' Dolany De{)artment, for his keen interest 
and foi’ tiu' fac'ilities provided, 
botany 1 aihoratory, 

.Ravensiuiw College', SiivAivi ananda Pattanaik. 
Cuttac'k, 

Mail r>, 194(5. 


I. Davis, \V. I'.., " 'I'lir usi' <»f cMlahro' as a means 
(»f (lettaiuiaiicj; llr- \'iahilitv < >1“ si cds,’ /Vac. IS/// .In;/. 
.lAv//;/.;- d.ovi. .•/ AW./ 'Vv/.s*, 1 92r> , N. A. (5-12. 2. 

Miller, Ic Ck, IWint /’//jW. i' (Sfcoml Iviition, 19.*iSj. 
Midraw- IIill hook ( 'oiiipaiiy. 


D.D.T. AND OX WARBLE CONTROL 

Bmcau.sm of the acute derris shortage conse- 
quejit upon tlu* recent war, itivestigations were 
conducted to lind a substitute to be used in ox 
warble control. In conformation with the usual 
practice, D.D.T. at concentrations of 0*5, 1*0 
and 5*0 per cent, both in turpentine oil and 
in emulsion with kc'rosene oil and liquid soap, 
was si)i'ayecl on dilferc'ut batches of cattle 
during the v\'arblc-lly egg-laying season 
(Marcli-dune) . I'hese animals when examin- 
ed for warble tumours during October to 
January showed infestation to the extent of 
40 to 50 pt'i* ct'Ut. in each batch. This is 
about the norma! percentage of infestation in 
thi' localily concerned. It would thus indicate 
that D.D.T. failed to act as an ovicide or a fly 
rejjellent for (jx wai’ble control. 

St'cond attempt wais made during the warble 
tumour season (( )ctnber- January ) . D.D.T. in 
solution with turpentine oil at concentrations 
of 0*5, 1*0 and 5*0 per cent, was rubbed on 
full-gi'own wai'blc tumours. Three days later 
the cattle were' cart'fuHy inspected and none 
of th(' larva' trc'at('d was killed. 

Dotli these trials have conclusively shown 
tliai D.D.'r. is ineOV'ctive against ox warbles. 
This unusual ineffc'ctivcnc'ss of the drug could 
perhaps be allributt'd to tlie fact that D.D.T. 
bc'ing only a stomach and a contact poison for 
insects could neither bring about llic desired 
cllcct to i-ep('l tlu' adult warblc-lly when used 
as a pt'cvf'ntive nor could it kill the larvae by 
acting as a respiratory poison when dressed 
over warlMe tumours. 

Piewari (1944) w'hile conducting expori- 
nu'nts in U.S.A. for tlic control of ox warbles 
with l/.D.T. has experienced similar results. 

My grateful thanks arc due to Dr. F. C. 
Mlnitt for his advice and encouragement 
during the progress of this investigation. 

This work has been carried out as a part 
of a scht'tne of research linanced by the Impe- 
rial Council of Agricultui'al Research. The* 
generosity of the Council is gratefully acknow- 
ledged. 

Veterinary Zoology vSection, 

Imn. Vet. Research Institute, 

Mriktos war ( Kumaun ) , 

March 15, 1946. 


B. N. SoNi. 


1. btcwavl, M. A., Jour. Kcov. Ent^^ 1944, 37, 756. 


COLOUR DIMORPHISM IN CERIO- 
COCCUS HIBISCI GREEN 

Comstock discovered a new genus of wax- 
pi'oducing scale insects which he named Cero- 
cocens. Green found a new insect which he 
classed under this genus and named it Cero- 
coccus hibisci. This insect is also mentioned 
and illustrated by Ramakrishna Ayyar,i with 
Green’s^ nomenclature, so that he naturally con- 
curs with Green's classification. Ramakrishna 
Ayyar docs not mention Green’s C. ornatus 
which is commonly found in Bangalore. Upon 
the latter insect I have published- a short 
communication already. Both these species, 
omaius and hibisci, do not secrete wax. On 
the contrary their scale consists of a leather- 
like product, insoluble in all fat solvents, quite 
unlike wax. Green kindly sent a specimen of 
an insect belonging to Comstock’s genus, Cero- 
cocens, which had genuine wax. A new genus 
has been already- created, Coriococcus which 
must now include Coriococcus ornatus and 
C. hibisci. 

The wax-producing scale insects show the 
presence of yeast-like symbiotes. This is true 
of the genera Ceroplastes, Ceroplastodes and 
Vinsonia, wfiiich are all represented at Banga- 
lore. The Chinese wax insset, Ericerus pela, 
which were examined histologically, also show 
yeasts. Unlike the above wax insects, C. hibisci 
and C. ornatus contain bacteria thus further 
differing from wax insects as a class. 

Ccricoccus hibisci has tw^o forrhs, differing 
only in colour. In this respect it is similar to 
the lac insect of Kashmir, Lakshadia ficii, 
already illustrated-^ and L. albizzine, where also 
red and yellow forms are found. The one 
form of the C. hibisci, found on a wild plant 
of the genus Malvaceae, at Bangalore, has the 
colour of burnt sienna. Its male is bright car- 
mine coloured. The other form is greenish 
yellow, comparable with the yellow chrome as 
manufactured by Winsor and Newton. During 
the period of eight years at Bangalore only 
twice was the yellow form discovered on a 
weed of the genus Labiaceae. The male is 
dirty brown, quite different in colour from the 
red male of the other form. Ramakrishna 
Ayyar mentions that C. hibisci “is popularly 
known as the yellow scale of the cotton as 
th(- scale have ■ a pale yellow colour”, without 
mentioning the existence of a reddish form. 
When he was the Government Entomologist 
here, Dr. B. P. Naidu, at my initiative, sent him 
yellow forms which he kindly identified as 
C. hibisci. Subsequently the reddish forms 
were submitted but so far has brought no reply; 
evidently he was unaware of the existence of 
colour dimorphism and did not risk identifying 
an insect unknown to him. 

At Hyderabad, and in the city of Bombay, 
I have found this insect on Hibiscus rosa sinen- 
sis, most often as mixed colonies. In this city 
a pure colony of red forms was found only on 
a few occasions; far more common was the 
case with the pure yellow form. 

It would appear that the red form is the 
original wild form from which a yellow 
mutant has arisen as a result of facilities in 
propagation. In the mixed colonies the red 
form is usually the more predominant but on 
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rare occasions the opposite has also been found. 
It is still unsolved if the red and yellow insect 
revert each to its opposite form. Experiments 
were carried out with the Kashmir lac insect 
which went to indicate such a transformation. 
Breeding experiments with pure and mixed 
brood have established that the progeny keeps 
true to the parents for one generation and 
under ordinary condition, but that physiologi- 
cal transformation of colour takes place must 
be self-evident. 

The symbiotic bacterium of C. ornatus in 
culture produces a pale blue colour which 
changed to a bright red pigment as the culture 
becomes old; the skin of the insect is pale 
blue while its scale is red. It appears that 
the bacterium produces these two pigments, the 
red being formed as oxidation proceeds. With 
C. hihisci the symbiotes of both the forms 
microscopically appear identical. At Banga- 
lore, where the yellow form of C. hihisci was 
not available, I had to content myself with 
studies on its red form. Its bacterium in fresh 
culture produces a yellow colour which dark- 
ens to burnt sienna, identical with the colour 
of the scale. In the case of the yellow and 
red lac insects none of them have any chromo- 
genic symbiotes and it appears that the insects 
synthesise the dyes from products elaborated 
by the yeast-like symbiote. With C. hihisci 
either the yellow insect has a bacterium which 
is physiologically different or more likely the 
insect body prevents any further oxidation of 
the yellow pigment. It is proposed to isolate 
the bacterium of the yellow form which will 
throw light on the above problem. 

Osmania Medical College, 

Hyderabad (Dn.), S. Mahdihassan. 

June 25, 1946. 


1. “ South Indian Cocciclce,” Imp. Inst, of A^ri. Res. 
Bin., 1929, 197. 2. C. R. Acad. Sc/., Pans., 196, 5G0. 
3. Arc/tiv. J. Protist\, 1929, 68, Plate 17, Fig. 3. 


NUCLEAR REORGANIZATION IN 
EPISTYLIS 

DillerI first announunced in Paramcecium 
aurelia the occurrence of a “purely asexual re- 
organization process” in which only the macro- 
nucleus was involved. He later- extended his 
observations and established that in this ciliate, 
in addition to conjugation and autogamy, a 
periodical change occurred in the macro-nucleus 
resulting in the extrusion of small bodies from 
it or in its total fragmentation. To this pro- 
cess he applied the term “Hemixis”, and though 
its role in life-cycle, its relationship with con- 
jugation and autogamy and its genetic effects 
are still to be studied, it was clear that hemixis 
occurred as a part of the normal life-cycle of 
the organism. So far this interesting phenom- 
enon has been described only in Paramcecium- 


It was, therefore, a matter of considerable 
interest to come across this process in another 
ciliate Epistylis (Peritricha: Epistylidoe) . While 
investigating the cytology of 3 species of this 
genus, E. plicatilis, E. anastatica and E. articu- 
lata, it was discovered that hemixis was a 
very common phenomenon in all the species. 
All the three types of hemixis described by 
Diller- in Paramcecium aurelia were noticed : 
(a) extrusion of small spherical fragments 
from the macronucleus, (b) splitting of the 
macronucleus into large independent portions, 
and (c) total fragmentation of the macro- 
nucleus. But by far the most common was the 



Fig. 1. E. anastatica, illustrating hemixis, type a\ 
the macronucleus is extruding small spherical frag- 
ments. 

Figs. 2 and 3. E. plicatilis, illustrating hemixis, type 
b\ in Fig. 2, the macronucleus has split into three 
fragments and in Fig. 3, it has split into seven frag- 
ments. 

FIG. 4. E. plicatilis, illustrating hemixis, type c ; 
the macronucleus has fragmented into numerous small 
bodies. 

last type involving the fragmentation of the 
macronucleus into an incredibly large number 
of minute spherical bodies. 

The details of the process will be published 
elsewhere. 

Department of Zoology, 

University of Mysore, 

Central College, B. R. Seshachar. 

Bangalore, 

July 6, 1946. 


1. Diller, W. F., Science, 1934, 79, 57. 2. — , /. 
Morph., 1936, 59, 11. 

* The author wishes to thank Mr. S. C. Pillai, 
Department of Biochemistry, Indian Institute of 
Science, Bangalore, for placing a large quantity of 
material at his disposal. 


PEACEFUL V-2 ROCKETS 


G erman V-2 rockets are being fired in 
New Mexico. Their warheads, which 
formerly contained the explosive charge, are 
now being equipped with apparatus for the 
measurement of cosmic-ray intensities at alti- 
tudes as high as 100 miles above sea-level. 
B-29 bombers, also, are collaborating in 


cosmic-ray studies — flying at altitudes of 
35,000 feet between the northern United States 
and the magnetic equator. The range in lati- 
tude is important because of the variation of 
cosmic-ray intensity with distance from the 
equator. 

— Courtesy of Ehy and Telescope, 1946, 5, 10. 
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Major Instruments of Science and Their Ap- 
plications to Chemistry. (Inter-Science Pub- 
lications, Inc., New York, N.Y.), 1945. Pp. 

147. Price $3.50. 

Aniongst the outstanding developments in 
Physical Science, some of the most remarkable 
have originated in the interface, Physics/ 
Chemistry. • To the rapidly growing body of 
knowledge in this borderland, the present 
monograph is a valuable addition. Its various 
sections, contributed by specialists, refer to 
Electron Diffraction; X-Rays; and Chemical 
Spectroscopy, including especially the infra- 
red. The fundamental theory, experimental 
technique’ and practical uses of each of these 
topics are explained with precision and luci- 
dity. From its discovery as a universal parti- 
cle to a knowledge of its wave nature, the 
electron has played a unique role; of interest, 
not only from the theoretical standpoint, but 
also for the practical applications. Compared 
with X-rays, the electrons have remarkably 
low penetrability, inz., 500 A and 2,000 A for 
a gold and magnesium film respectively, for 
50 kV electrons. An X-ray pattern is produced 
by the body of a block; that due to electrons 
reveals its surface structure. This provides a 
powerful means for a study of films too thin 
for spectroscopic analysis and in “micro- 
chemical” amounts; so called mono- and multi- 
layers and catalyst surfaces. That, of the 700 
recent publications over 300 are contributed by 
workers in industrial laboratories, in U.S.A., is 
significant. 

The least distance, distinguishable optically, 
depends chiefly on the wave-length. This last, 
for the electrons for large enough working 
voltages, turns out to be 100,000 times smaller 
than that of the visible light, and leads to over 
100-fold increase of useful magnification in the 
electron microscope. Its constructional details, 
optimum working conditions and some peculiar 
limitations of election optics, c.g., aberration, 
are set forth. In an electron microscope the 
image is produced not by absorption or refrac- 
tion, but by scattering by atoms in the speci- 
men. This is roughly proportional to its thick- 
ness and density. With 60 to 80 kV electrons, 
0*5 micron would appear to be a limiting 
thickness for oiganic materials for obtaining 
the electron micrographs. Striking results are 
obtained with colloids; clay particles; metallic 
smokes; ‘latent image’ of the photographic 
plate; elementary fibres in plastics and rubber; 
soap films; bacteria and viruses; thus e.p., the 
tobacco mosaic virus is found to be about 
3,000 A and 150 A in diameter. 

The section on X-rays deals with various 
methods of obtaining characteristic patterns; 
methods for the structure determination of not 
only crystals but of such systems as rubber, 
gelatin, gutta percha; alloys, eutectoides and 
solid solutions, with typical results for the in- 
fluence of stretching and annealing. An ac- 
count is given of methods for the determina- 
tion of electron densities at various positions of 


a unit cell. The resulting contour maps, show- 
ing the projections of the atoms in the cell 
“are nearest approach to direct photography 
of atoms and molecules”. 

Despite well-known treatises on spectroscopy 
the last three sections are undoubtedly a wel- 
come addition. Within a compass of 80 pages 
the authors have presented critically and 
markedly lucidly, fundamental concepts in the 
spectroscopic analysis; its wide range of uses 
and likely developments. The inclusion of a 
careful selection of numerous tables of stand- 
ard data and description of procedures for 
precise evaluation of basic experimental quan- 
tities, such as, for example, the intensity of 
lines, makes this part of the book valuable 
alike to a research worker and one interested 
in spectroscopy as an aid to the chemical theory. 

S. S. JOSHI. 

Spectacle Lenses. By P. Hariharan, Trivan- 
drum. (1946.) Pp. 110. Price Rs. 10. 

The major portion of the book under review 
is on the subject of spectacle lenses but the 
author quite naturally leads on, in the final 
chapter, to more advanced optical work such 
as magnifiers, eyepiece lenses, and small 
achromatic objectives. The author starts from 
very elementary considerations both as regards 
the theory and the practice of manufacture of 
spectacle lenses purely by hand work. He 
ultimately ends with the making of these 
spectacle lenses by machine work, and in 
batches, comprising considerable numbers going 
under the name of the ‘block system’. The 
design of the machines used in the manufacture 
of these spectacle lenses, is such that they can 
net only be fabricated from local materials with 
the craftsmanship available, but also could be 
later used for more advanced optical work. 
Special mention should be made of Chapter VIII 
on “Simple Devices to Help Production”, where 
the usual standard designs are cleverly modi- 
fied for home production. In the concluding 
chapter on “Advanced Optical Work”, the 
author indicates in a general way the methods 
followed in the manufacture of telescope ob- 
jectives, both reflectors and refractors, and also 
of precision optical flats that are used for test- 
ing purposes in the optical workshop and labo- 
ratory. Complete details of computation and 
manufacture are, however, proposed to be dealt 
with in another monograph on the subject. 

A serious handicap to the development of the 
optical industry is the lack of glass of optical 
quality and also the availability of suitable 
abrasives. The latter disadvantage is not, how- 
ever, so great since there are many naturally 
occurring abrasives, such as those mentioned 
by the author, and the industrial abrasives like 
carborundum can be manufactured in this 
country. Regarding optical glass the technical 
knowledge and experience required in its 
manufacture, and the financial commitments 
involved are very great. 
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The contents of the above book formed the 
subject of a thesis that was awarded the 
H. H. the Maharani Setu Parvati Bayi Prize for 
1944, by the Travancore Government. The 
young author, who is the son of Dr. H. Para-' 
mesw^aran. Director of Industries in Travancore, 
and a pioneer in this country in the working 
of optical glass parts, deserves to be warmly 
congratulated for the commendable way in 
which he has got up his thesis into book form 
with appropriate line-drawings and halftone 
blocks. 

R. M. Row. 


Chemical Indusrty in India. A.I.M.O. Mono- 
graph No. 7. Bombay, 1945. Price Rs. 5-12. 

The trend towards economic self-sufficiency 
has grown with increasing pace, and in this 
economy of every country, chemical industries 
occupy a unique position. It is, therefore, but 
opportune that the All-India Manufacturers’ 
Organization should have, with considerable 
effort collected and published statistical and 
other informations to the extent available, 
regarding chemical industries in India. 

This Monograph of 250 pages, consists essen- 
tially of five chapters on general surveys 
covering 80 pages, while the rest of the book 
is devoted to various tabulated details regard- 
ing distribution of chemical establishments in 
India, trade statistics, and a bibliography of 
technical publications. In Chapter II, there is 
a survey of the development of chemical 
manufactures in India, and the contributions 
to the same by the opportunities provided by 
the war. Chapter V, on “Notes on Chemicals”, 
deals with specific essential chemical indus- 
tries like the manufacture of sulphuric acid, 
soda ash, caustic soda, fertilisers, dyestuffs, etc., 
and gives concise notes on their present posi- 
tion and future possibilities. 

This Mohograph should prove to be quite a 
useful book of reference to all interested in 
chemical industries. However, Appendix I on 
the Chemical Establishments in India, would 
have bsen more useful and less misleading if 
care had been exercised in selecting the 
addresses for inclusion in the list. Besides 
prominent omissions, there are addresses which 
tend to give a wrong impression of the deve- 
lopment of chemical industries in the area. 
The other Appendices on Exports and Imports 
are very informative. 

M. A. G. 


Trees in Britain. By L. J„ F. Brimble. (Mac- 
millan and Company, Limited, London), 1946. 
Pp. x 4- 352. 15sh. net. 

Those who are acquainted with the author’s 
book on Floioers in Britain would find in the 
present work a companion volume to it. Some 
of the trees dealt with in greater detail in the 
present volume were briefly described in the 
book on flowers. Many of the trees now de- 
scribed could not have found a place in the 
volume on flowers. In view of the importance 
of trees, the necessity for a separate volume on 
trees cannot, therefore, be considered as super- 
fluous. The present volume ou trees flUs up 


a gap which would otherwise have remained 
unfilled. 

The scope, arrangement and the presentation 
of the subject-matter of the book are on 
lines similar to those found in the author’s 
companion volume on flowers. The author has 
written the book on trees as he did the one 
on flowers, not so much for the professional 
botanist, but more to cater to the interests of 
the much wider circle of readers represented 
by the laymen and plant lovers. Persons little 
acquainted with the science of botany would 
find it easy to understand the book as 
would those conversant with plant science. A 
perusal of the book would show that there is 
much more to learn about the trees than what 
is commonly known about them by those who 
are familiar with them. 

The introductory part of the book is specially 
meant to help the reader to understand the 
basic principles underlying the broad groupings 
into which plants have been classified. The 
chapter on classification of plants explains in 
easy terms the principles of plant systematics. 
The author’s advice that plants cannot be 
studied from books alone but that they must 
be studied in their habitat by rambling through 
woods and meadows is a very important one 
and cannot be over-emphasised. This should 
specially be borne in mind by all those who 
are concerned with the teaching of botany in 
schools and colleges. 

The important trees of Britain belong to the 
cone-bearing and the seed-bearing types. The 
chief among these two groups such as the 
pines, firs, cedars, cypresses and the yews, the 
oak, birch, beech, willow, walnut and many 
ethers are all described not merely from the 
botanical or utilitarian point of view but also 
wdth reference to historical anecdotes or appro- 
priate verses. ’ 

Although the book does not fully exhaust the 
list of trees of Britain, yet a great many of 
them have been well described. Considering 
the quick succession in which the two volumes 
on flowers and trees have been issued and the 
popularity which the volume on flowers has 
gained, it must be admitted ' that the average 
Westerner is a better lover of plants and 
greater apprecialor of Nature’s beauty than is 
his Indian confrere. The sense of appreciation 
of the beauty in Nature has to be cultivated in 
the people of this country ard this can only 
be done if this sense is developed and trained 
in school children. Towards such an end 
books of the 'type, written by Brimble on flowers 
and trees would be very helpful. The volume 
on Flowers in Britain and Trees in Britain 
should be included in the library cf every 
school and college in this country. 

The beautiful coloured plates, the photo- 
graphs and the author’s line-drawings — all 
contribute much to the value of the book. The 
get-up is attractive and would appeal to many. 
The book should become very popular. 

L. S. S. Kumar. 

The Tanner . — A Monthly. Edited by Sri. S. 

Raja, “Jer Mansion”, Bandra, Bombay. 

The tanning of leather which a decade ago 
was mainly an empirical trade has, in recent 
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years, grown into a highly specialised scientific 
industry. India has never in the past been able 
to keep pace with the rapid development of 
the scientific industries of Europe and America 
but a new era of industrial progress is ap- 
proaching and as one of the largest producers 
of raw hides and skins in the world, India 
possesses unique opportunities for the scientific 
advancement of her Tanning Industry. 

We, therefore, welcome with much pleasure, 
the advent of The Tayiner, a Bombay Monthly* 
devoted to the tanning and allied trades. The 
Journal is edited by Mr. S, Raja who, with his 
large and varied experience of the industry, 
has excellent opportunities for helping its 
scientific development. 

The initial issue of The Tanner mainly em- 
phasises the “trade” aspect of the industry. 
Rightly or wrongly, the speedy advancement 
of any branch of scientific research seems to 
depend on the well-being of the “trade” to 
which it relates and it is, therefore, in the 
fitness of things that a trade journal like The 
Tanner should primarily cater to the “business” 
side of the industry. 

The first issue reproduces two articles of 
ppticular importance to the Tanning Industry. 
Sir Ernest Bevin, in his article “Planned Stag- 
nation”, complains of the evils of bureaucratic 
interference with the normal functioning of 
business in England. Mr. Humayun Abdulali 
tells us of the bungling of the Government 
of India in respect of India’s raw hide 
ti’ade during the period of war. It is character- 
istic of Governmental attitude that the Direc- 
tor of Tanning and Footwear, who must be 
held primarily responsible for the raw hide 
muddle, seeks to shift the blame on to the 
members of the Tanning Industry for their 
want of mutual co-operation! 

All these post-mortem wails of wrongs done 
and evils established might have been avoided 
if opportunities for timely criticism had been 
freely available to all the members of the trade 
through the medium of a recognised trade 
journal. Luckily we have at last finished with 
the vagaries of war-time “Controllers” and 
“Dii-ectors” but even in a Free India the 
'‘Pundits” of post-war planning may, in all 
good faith, place hurdles in the path of pro- 
gress unless every view-point is openly dis- 
cussed and unbiassed decisions arrived at. It is 
in this respect that a trade journal can best 
serve the interests it represents and we wish 
The Tanner a long life of service in the cause 
of the Indian Tanning Industry. . 

G. R. 

Melanchthon — Alien or Ally? By Franz Hil- 

debrandt. (University Press, Cambridge), 

1946. Pp. 98. 8sh. 6d. net. 

While the whole civilized world to-day is 
profoundly preoccupied with the task of un- 
ravelling the mysteries of the Atomic bomb, a 
single and solitary use of which suddenly and 
precipitately brought about the end of Japanese 
sovereignty, it must be deeply interesting and 
intriguing to note that scholars and thinkers 
like Dr. Hildebrandt, “pastor and lecturer in 
Cambridge”, should be found engaged in a dis- 
cussion of theological problems relating to the 


spiritual friendship between Luther and 
Melanchthon which at first sight must seem 
removed far from the scientific pursuits ground- 
ed on laborator^^ methodology and verification, 
and pro tanto unprofitable and valueless. Be 
that as it may, the volume under notice makes 
a distinctive and striking contribution to a 
clear understanding of certain aspects, doc- 
trines, and settings relating to the general 
dogmatics of Christian Theology and the dyna- 
mics of medern missionary endeavour. In the 
course of a brief “Introduction”, the author 
indicates the nature of the relation between 
Luther and Melanchthon and the general plan 
of the book and the arrangement. It is observ- 
ed^ that Melanchthon is “but a case”, “not the 
original”, and would be treated “both as a 
subject and as object of our inquiry” (p. xiii). 
In the “Prelude”, certain resemblances and 
contrasts between the personalities of Luther 
and Melanchthon are emphasized. In the first 
chapter Melanchthon’s “Concessions to Tradi- 
tion” are examined. The second is devoted to 
a discussion of “Concessions to Reason”. The 
third deals with “Concessions to Law”. The 
fourth examines the nature of “Concessions to 
Power”, and the fifth (final) chapter contains 
an attempt at assessment of the value of nature 
and extsnt of “Concessions to Opposition”. The 
territorial boundaries of “Adiaphora” .and “Dia- 
phora” are marked as it were and their limits 
discussed. 

From the forementioned necessarily brief 
summary of the main contents of the volume 
it must be obvious that Dr. Hildebrandt has 
a complete and disciplined control over the 
Luther-Melanchthon literature, 'and he has 
brought out with striking clarity and balance 
of critical judgment the fact that in all respects 
in which Melanchthon felt obliged to strike a 
departure from Luther, the basic and funda- 
mental determinant of such a departure should 
be deemed the pointed and definite leaning 
which Melanchthon felt for humanism the 
heritage of the hey-day of hellenic civilization. 
The different details in respect, of which the 
rigour of the reformation of Luther had 
been toned down by the humanistic leanings 
of Melanchthon w^ould bring home the truth 
that Melanchthon has to be regarded as an 
“ally” (simple, rational answer to the query 
posed as the title of the volume).- “Current 
Science” in the sense of qualitative and quanti- 
tative laboratory analysis of phenomena would 
never have a warm corner for such theological 
discussions, and it is noteworthy that it is 
well nigh impossible to reconcile the modern 
doctrine of Evolution with the accoimts of 
creation contained in the scriptures of the 
world, and conversely, such accounts with the 
scientific doctrine. The subject-matter and 
methodology of Theology would never admit 
of scientific verification (proof or disproof). 

Going thi'ough Dr. Hildebrandt’s discussions, 
one would easily realize that the controversies 
centering round biblical dogmatics and exege- 
tics have their prominent counterparts in other 
systems of thoughts as well, say, for instance, 
the Vedanta, grounded on scripture Sruti— 
Sastra. The Christian theologian cannot with 
any sense of fairness or justification cast any 
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critical stones at the Vedanta and condemn it 
on account of its allegiance to scripture. Let 
this pass. In the chapter on “Concessions to 
Reason”, it is stated: “Either he is saved by 
God's grace alone, or he is lost through his 

own fault — we must leave it at that ” 

(p. 22). I am afraid it cannot be left at that. 
Man’s fault cannot annul or cancel the saving 
grace of the Lord. Even those who declare 
acting under some abnormal or morbid urge 
for the nonce, “Evil be thou my good” must 
have a chance to save themselves. God’s sav- 
ing grace, however, must never be contingent, 
in fact it cannot be, on any denominational 
loyalty or allegiance to Christianity or the 
Vedanta. 

The entire trouble is this. The grace of God 
cannot arbitrarily descend on this or that in- 
dividual or community, and it appears reason- 
able to postulate that one should secure the 
necessary eligibility to become fit receptacle 
or recipient of God’s grace. Unique in the 
history of human speculation, standing almost 
in a sui generis category, there is the planned 
program of psycho-physical or psycho-somatic 
purification outlined by the Yoga-Darsana 
which is intended to enable aspirants and de- 
votees to make themselves eligible to receive 
divine grace. The system, its concepts, methods, 
and. claims have yet to be studied under the 
conti^olled conditions contemplated by modern 
Experimental Psychology or Pure Psychology 
or Para-psychology, and whether the structural 
and functional changes effected by the practice 
of the Yogic-discipline can be demonstrated in 
a fool-proof manner is still an open question. 
I. mention this just to illustrate that Christian 
Theism has to take its place side by side with 
other Theisms, share their vicissitudes, excogi- 
tate their problems and difficulties, and no 
philosophical specialties and theological reser- 
vations or even safeguards can be claimed on 
its- behalf. 

On page 98, Dr. Hildebrandt speaks of 
disharmony in Melanchthon between “conces- 
sions” and “confessions” and remarks that such 
is the fate of all -who happen to be children 
both of Reformation and Humanism. But, then, 
there are very^ obvious limits to the concessions 
that can be legitimately made be it to Science 
or to Religion. Thus, there cannot be any con- 
cession at this distance of time as between the 
geocentric and the heliocentric world-views. 
One of them must be rejected as totally un- 
tenable. Likewise the scientist cannot be 
permitted to go on dogmatising adversely on 
the data of religion and philosophy simply 
because, they lie beyond the control and juris- 
diction of laboratory methodology. It would 
be interesting endlessly to speculate. If 
Malenchthon had not administered a humanistic 
orientation or re-orientation to Luther’s Refor- 
mation, would it have made a compelling 
dynamic appeal to the intelligentia, and the 
people at large? Taking a detached vie-vr, I 
feel, after a fairly careful study of Dr. Hilde- 
brandt’s illuminating analysis that the philos- 
ophical and theological excellences of the 
teachings and doctrines of Luther appear more 
alluring and • inviting after the humanistic re- 
orientation administered to them by Melanch- 


thon. Students of comparative religion and 
theicgy would unhesitatingly felicitate Dr. Hil- 
debrandt on his analytical and arresting dis- 
cussion of the relation between Luther, and 
Melanchthon. 

Madras, R. Naga Raja Sarma. 

May 19, 1946. 

May a. — Its Spiritual Exposition based on the 
Theory of Relativity. By Swami Madhav 
Tirtha. (Gnana Sadhana Ashrama, Chhota 
Udaipur, East Guzerat.) Pp. 107. Price 
Re. 1-0-0. 

The relation between strict Laboratory Scien- 
ces on the one hand and Religion and Philos- 
ophy on the other has been a permanent and 
persistent problem, and with the fabulous and 
phenomenal advancement effected by modern 
sciences, the spectacle of Religion and Philos- 
ophy coquetting with the methods and conclu- 
sions of the scientific disciplines has been fairly 
frequent and insistently amusing. On the 
contrary, certain scientists have also not been 
wanting who have been reciprocating the 
coquettish contacts and advances with the 
result that a terrible type of hybridisation or 
crcss-fertilisation has been irresponsibly effect- 
ed, pointing to scientifico-metaphysical mis- 
cegenation. Swami Madhav Tirtha’s undoubt- 
edly brilliant volume undjer notice seems to 
me to be a striking instance of such a miscege- 
nation. I wish it clearly to be understood that 
Swamiji’s present effort is highly commendable 
and praiseworthy, but, after a careful study 
of the work the ' conclusion seems irresistible 
that Einstein’s Theory of Relativity has no 
philosophical relation or intimacy with the 
doctrine of Maya as expounded and elaborated 
b}’ masterminds and mastercraftsmen like 
Sankara in the course of the steady, systematic 
and progressive development of Indian meta- 
physical speculation. It will surely not be 
out of place, briefly to recall that Einstein for- 
mulated his Theory of Relativity in order to 
account of certain observed anomalies of move- 
ments in respect of the perihelion of Mercury 
and the General Theory and Special Theory, 
its vindications, repudiations and countless 
other vicissitudes have all been before the 
world of scholars now for a considerable time. 
Lord Haldane in his Reign of Relativity has 
worked out the philosophical implications of 
the theory in all its details and uncanny ramifi- 
cations. It would be a mistake to suppose that 
the Theory of Relativity has been universally 
acclaimed and accepted without a murmur, or 
a challenge. Many of your readers will easily 
recall Shaw Suleiman’s searching criticisms of 
Einstein. “The Case Against Einstein” is the 
arresting title of a well-known volume. It is 
against some such background as the above 
Swami Madhva Tirtha’s attempted correlation 
between Maya and Relativity has to be exam- 
ined. 

In the course of his “Introduction”, Swarniji 
observes that the doctrine of Maya which 
several find baffling, would considerably be 
simplified if Maya is Understood as a “measure 
or a measuring instrument”. The subsequent 
discussion stands arranged into five chapters, 
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each being devoted to a critical analysis and 
elucidation of a particular topic. Thus “Space”, 
“Time”, “Motion”, “Causation”, have a chapter 
each. In the fifth, Swamiji records in a strik- 
ing and succinct manner “Philosophical obser- 
vations” grounded on what he considers solid 
and substantial foundations of affinity between 
the theory of Relativity and the doctrine of 
Maya. Quoting from Eddington and others, 
Swamiji explains that the world as ordinary 
commonsense and science understand it seems 
“almost like a dream”, “the mind makes the 
world”, and so forth. It seems to me that in 
the interests of clarification of concepts and 
fixation of their legitimate conceptual bounda- 
ries, it must be pointed out that the General 
and Special Theory of Relativity as understood 
and elaborated in physics, pure and applied, 
in mathematics, pure and applied, and allied 
disciplines, has absolutely nothing in common 
with the doctrine of Maya, which is just the 
doctrine of illusionism formulated by the great 
Sankara on the twin-basis of scripture and 
reason. Philosophy in the distinctively Indian 
connotation of Brahma- Jignyasa, quest after the 
Ultimate Reality, neither gains anything nor 
loses anything from the Einsteinean Theory of 
Relativity. That changing co-ordinates of 
reference change the vision and view-point of 
the percipient "of a particular spatio-temporal 
order of events or point-events throws no light 
whatever on the persistent issue in metaphysi- 
cal speculation between Idealism and Realism 
or between Illusionjsni and Realism. That there 
exists a cosmic-order originating, growing, 
decay nig and perishing independently and ir- 
respectively of knowing subjects endowed with 
cliiferent gradations of awareness of conscious- 
ness is the main thesis of realism which has 
not in any manner been dislodged from its 
position of metaphysical eminence and prestige 
by the Theory of Relativity. 

Centuries ago, the relativity of time had been 
emphasised. An amusing attempt is made to 
correlate time as understood and felt here on 
this planet and time as felt and understood 
by the four-faced Brahma, the Creator. Stu- 
dents familiar with the doctrine of Yugas 
would know that corresponding to the millions 
'of years that have now elapsed since the dawn 
of Krita-Yuga, the four-faced Brahma has 
been passing through forenoon just past eleven 
o’clock. He has just read his morning papers 
perhaps, and according to an almanac, Brahma 
has finished his oil-bath and is practising 
'pranayama. This must illustrate relativity oi 
time with a vengeance, but, it surely does not 
solve the problem whether this or that monad, 
or centre of awareness, or unit of experience 
has actually brought the world into existence 
at the moment of perception — whether esse is 
percipi. The Theory of Relativity has no i^seful 
contribution to make towards solution of the 
persistent issue or_ problem of philosophy— 
Illusionism vs. Realism. ■ 


That the attempted correlation between 
Maya and the Theory of Relativity paints a 
totally misleading picture w’^ould be manliest 
from the following thesis: there is no 

Reason for the Relative, no origin or cause ot 
it, he has no purpose, and serves no end and 
in no way does he increase the glory of the 
Absolute, since it is always the Absolute 


(p. xi). If the Absolute is always the Abso- 
lute, sciences and humanities, history and pro- 
gress, movement and evolution would all be 
the merest weariness of flesh, love’s labour lost. 
Life has some meaning simply becau.se, some 
entities not the Absolute are endeavouring for 
moral and spiritual perfection marking the 
nearest approach to the Absolute. I desire 
to comment on only one more statement of 
Swamiji. Swamiji observes : “Universal Rela- 
tivity insists that motion of the source towards 
the observer is identical with motion of the 
observer towards the source. Therefore, whe- 
ther God descends in the heart of the Bhakta 
or Bhakta ascends in the heart of God, the 
result is the same” (p. 55). There are here 
three distinct entities, namely, motion, source, 
and observer, and Relativity as interpreted by 
Einstein, and Swamiji does not mean that all 
the three are illusionistic appearances of one 
and the same Reality whatever it is. Nor can 
the result be the same when God descends and 
when the Bhakta ascends. If, in terms of 
religious and spiritual currency, ascent and des- 
cent signify the same result, such a movement 
must be pronounced sheer w^aste. It is neither 
scientific nor philosophical just to dogmatise , 
that somehow there is movement, and that 
the “why” and “how” of it all can never be 
. understood by the relativity-ridden intellect 
of mankind. When Swamiji compares the 
''Swamp of Sri Krishna” to “the gravitational 
field”, I am powerfully reminded of a like 
comparison and explanation of the Gopi- 
Kxishna dance (Rasa-leela) as a dance of 
electrons round a central nucleus and so forth. 
Obiter dicta like “ . . . disturbance in the gravi- 
tational field is matter”. “Matter is a symp- 
tom”, “Causation is relative” do not throw any 
light of the nature of matter at all. The series 
of dazzling successful achievements of modern 
science beginning from the primitive loco- 
motive and progressing through the Atomic- 
bomb to more astonishing and flabbergasting 
discoveries must be understood as strictly 
grounded on the deterministic postulate of 
Cause-and-Effect which certainly is not writ- 
ten off by the Theory of Relativity. Lastly, 
the Swamiji is employing mystifying termino- 
logy when he writes that a man “can expand 
his space-time fully only by living for the 
whole of humanity — for the good of all God's 
creatures”. For, such an expansion of space- 
time must be the merest pursuit of will-o-the- 
wisp on the strict logic of Relativity itself, as 
the co-ordinates of reference must go on end- 
lessly varying, and as no two of God’s creatures 
would agree as to what their God or Good 
w'culd be unless they are compelled to submit 
to a economico-political order by some absolute 
dictatorship or democratised dictatorship. All 
this would transport relativity to mysticism. 
And when the Swamiji seriously tells us that 
in this relativity-ridden world, “God regards 
not the greatness of the work but, the love 
wdth which it is performed” (p. 95) God's 
weakness or strength in responding to such 
love must become an otiose concept in all 
relativity-based schemes. On the ‘ whole, 
Sw^amiji’s work is illuminating and thought- 
provoking. Scientists and philosophers would 
find Swamiji’s discussion arresting and enter- 
taining. Proof-reading may have been done 
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relatively more carefaily. Sanskrit terms are 
amusingly mis-spelt (p. 67). 

Madras, R. Naga Raja Sarma- 

May 21, 1946. 

Modern Petrol Engines. By A. W. Judge. 

(Chapman & Hall, London), 1946. Pp. viii -f- 

509. Price 36/- net. 

There is much in common between this book 
and a book by the same author and publisher, 
issued in 1945, entitled Aircraft Engines, Vol. I 
— which was reviewed by Prof. R. G. Harris in 
Current Science for March 1946. The same 
review might be applied to the present book 
as far as general comments go. It is thoroughly 
up to date within the limits of permission to 
publish, it is well and profusely illustrated, it 


gives the main results of recent research with 
the aid of tables and graphs, and it is well 
indexed and referenced. 

The. treatment is descriptive rather than pro- 
fused but it provides a good background for 
more thorough studies of the various principles 
enunciated and bare results of researches given. 

The book suffers from the limitation that no 
examples for working are given and its value 
for teaching purposes is limited accordingly but 
it will appeal to a wide class of technical 
reader. 

Although it overlaps the other book mention- 
ed, it covers the wider range indicated by its 
title and contains more recent material con- 
cerning aircraft engines. 

May 20, 1946. B. C. Carter. 


SCIENCE NOTES AND NEWS 


Quartz Reef at Anappara, Cochin State. — 
A small quartz reef has been discovered just 
to the west of Anappara hillock near Trichur, 
Cochin State. It runs in a N.E.-S.W. direction 
and is highly fractured. The quartz is white 
and has a specific gravity of 2-77. A sample 
was analysed and was found to contain 98*9 
per cent, silica. Pieces of magnetite are found 
here and there in the quartz reef, and, in one 
place, a few flakes of biotite were also observ- 
ed. The Anappara hillock consists of gneissic 
rocks, and the gneiss has a specific gravity of 
2*8. This rock is quarried in two or three 
places for use as building stone and road metal. 
The quartz reef occurs as an intrusion into the 
gneiss. 

Pyrrhotite Veins at Irimpanam, Cochin State. 
— A few irregular veins of pyrrhotite have been 
discovered during the blasting of the charnoc- 
kite rocks at Irimpanam near Tripunithura. 
This mineral is mangetic and has a bronze 
colour and metallic lustre. Its specific gravity 
is 4-73. The chemical analysis shows that it 
contains 63*75 per cent, iron and 36*24 per 
cent, sulphur. 

The Wodjina Tantalite Deposits, Australia. — 
For years tantalum has been used in the manu- 
faefure of special non-corrosive steels, electri- 
cal apparatus, pen parts, watch springs and 
various* precision instruments. It can be beaten 
into plates and sheets as thin as paper and is 
much more malleable than gold and silver. It 
is capable of being drawn into wires so fine 
that when they are used to sew wounds they 
leave no scar; Research has also shown that 
tantalum can be employed in making buta- 
diene, special lens glass of aerial cameras and 
spinnerets for making rayons. Engineers need 
the metal for pumps, valve parts, carbide tools 
.and temperature control instruments. 

During the war, scientists found that this 
wonder metal possessed a number of properties 
which previously had not been known, parti- 
cularly in the field of surgery. It could be 
used plastically to remove disfigurements, and 
as a substitute for bone. Ordinarily, living 
tissues keep away from foreign substances, but 
with tantalum this is not so. Flesh, blood and 


bones cling so closely to it that surgeons are 
beginning to think that the living tissue actu- 
ally attaches itself to the metal. 

Tantalum was needed for a good number of 
urgent war purposes. In 1942 the Australian 
Government took over the Wodjina fields, and 
installed machinery to increase production. So 
great was the urgency that at times cargoes 
of the ore were flown out in American service 
planes. When it was found that electronic 
tubes using tantalum were needed for Radar, 
the urgency became even greater. In peace, 
as in war, tantalum will remain one of the 
world’s most precious metals. Because of that, 
Wodjina will continue to be one of the really 
important places in the world. 

Modern Radio Technique. — The Cambridge 
University - Press announces a new scries of 
monographs dealing with the advances in 
radio techniques made during war time. It is 
well known that the important success of 
Radar in the hands of the Allies was due to 
rapid advances in the radio techniques involv- 
ed, and in particular to the develoiDmcnt of 
ultra-high-frequency radio. All the monographs 
included in the new series will be by authors 
who were, personally responsible for important 
advances in the subjects they write about. 
Mr. J. A. RatclifXe is the general editor. Nine 
such books are now in active preparation; of 
which two. Radio Navigation Devices, by 
Dr. R. A. Smith, and Velocity Modulated Elec- 
tron Tubes by A. H. Beck, are complete and 
will go into production immediately. 

Meteorological Office Colloquium, Poona. — 
Under the auspices of the above the following 
gentlemen spoke on subjects mentioned against 
each : — 

24th May 1946, ‘Tee Accretion on Aircraft”, 
Mr. P. R. Pisharoty. 

30th May 1946, “Single Station Forecasting”, 
F/O U. R. Acharya. 

5th, 6th & 7th June, “Recent International 
and Empire Meteorological Conferences 
and the Meteorological Organisation in 
U.K. and U.S.A.”, Dr. S. K. Banerji 
(Director-General of Observatories). 
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THE DIAMOND AND ITS TEACHINGS 


^KE Indian Academy of Sciences has once 
again made scientific history by the- 
publication as its Proceedings for July, 1946 
of a symposium of original papers devoted 
exclusively to the physics of the diamond. 
Twenty-one memoirs by eight authors make up 
a volume of 197 pages illustrated by 23 full- 
page plates and numerous figures in the text. 
A similar symposium was issued in May 1944 
which contained seventeen papers by eleven 
authors and ran to a total of 153 pages and 
30 full-page plates. This was reviewed in 
Current Science for June 1944. Eight separate 
papers on diamond by various authors also 
appeared in the Proceedings during the latter 
half of 1944 and the first half of 1945. The 
enthusiasm manifested in this output of re- 
search possibly needs, a few words of explana- 
tion. There is good reason to believe that the 
investigation of the structure and properties 
of diamond would lead to a deeper understand- 
ing of the basic principles of organic chemistry 
and of crystal chemistry. The crystal forms 
and the genesis of the diamond also offer 
problems of great interest to the mineralogist. 


And to the physicist interested in the theory 
of the solid state, diamond presents an almost 
illimitable field for fruitful research. For it is 
at once the most representative and the most 
exceptional of solids — representative because of 
its elementary nature and the simplicity of its 
structure, and exceptional because in spite of 
these qualities, it exhibits many remarkable 
properties and a fascinating variety of beha- 
viour. 

The principal difficulty in such studies is 
that of obtaining suitable material. Diamond 
shows wide variations in some of its most 
characteristic properties. Hence, the experi- 
menter should have at his disposal a fairly 
large collection of specimens. This fact and 
the expensiveness of the best material is a 
discouragement to the investigator. The work 
pursued during the past few years at Bangalore 
has been made . possible by the material 
gi’adually got together by the present writer. 
The additions made recently to the collection 
have been particularly useful and have 
enabled definite conclusions to be reached on 
many important questions. 
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The Cr!YSTAL Forms of Diamond 

Diamond presents some peculiar puzzles to 
the crystallographer. One of these is the 
strongly marked curvature of the faces of the 
crystals which is a very general feature, while 
in some specimens both plane and curved faces 
appear in combination. It is obvious that a 
crystal exhibiting curvature in some or all of 
its faces cannot appropriately be described 
in the usual terminology of geometric crystallo- 
graphy and that a new approach is therefore 
needed. In the introductory paper of the 
symposium, it is shown that the proper basis 
foi' description and classification of the forms 
is the pattern of sharply-defined edges seen 
dividing the curved surface of the diamond 
into distinct sections. These edges lie in the 
planes which contain the valence directions 
within the crystal taken two a time. There 
arc six such planes and if they are drawn 
passing through a given point in space, their 
intersections with a closed surface surrounding 
it would divide up the surface into 24 triangu- 
lar areas. In the ideal pattern thus derived, 
there are six points on the surface at each of 
which four edges meet and eight points where 
six edges meet. In a general way, these arc 
the features actually seen on the surface of the 
diamonds, though there are certain modifica- 
tions in detail. The configuration of the edges 
is found to be related in a remarkable way to 
the form of the diamond and the valence 
directions. The vertices or prominences of a 
crystal form are invariably points where four 
or six edges meet sharply. Per contra, on 
relatively fiat areas of the surface, the edges 
are always inconspicuous and show a tendency 
to meander in their courses and to intersect 
in a somewhat haphazard fashion forming 
broken zig-zags. The form of the crystal 


approximates to a regular rhombic dodeca- 
hedron when all the prominent edges are nearly 
straight and parallel to the valence directions. 
Even in such cases, however, the rhombic faces 
are traversed by inconspicuous edges dividing 
them in two, thereby securing the usual sub- 
division of the surface into twenty-four dis- 
tinct sections. This is an example of the 
general principle that the edges arc most con- 
spicuous when they nearly coincide with a 
valence direction and least conspicuous when 
they deviate largely from it. 

The Crystal Symmetry of Diamond 

The six planes containing the valence bonds 
are also the symmetry planes of the tetra- 
hedral carbon atom. Octahedral symmetry for 
the crystal would demand three additional 
planes of symmetry, viz., the axial planes of 
the cubic structure. If all these nine planes 
are drawn through a point in space, they would 
divide up an enclosing surface into forty- 
eight sections and not twenty-four. There 
is no hint or suggestion in the Panna dia- 
monds of any edges lying in the axial planes 
of symmetry, and it may, therefore, reason- 
ably be inferred tliat the crystal symmetry 
of those diamonds is that of the tetrahedral 
and not that of the octahedral class. The cor- 
rectness of this inference is confirmed by the 
fact that the characteristic features of hemi- 
hedry are very clearly exhibited by numerous 
specimens. In particular, the configuration of 
the edges at the two ends of each triad axis 
ot symmetry are found to be notably different, 
one end appearing as a sharp vertex or pro- 
minence of the crystal, while at the other end 
the surface is a flattened dome. Four different 
views of such a ‘Tetrahedroid” diamond are 
shown in Fig. 1. 




Fig. L Four Views of a Tetrahedroid Diamond. 
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It may seem surprising that diamond which 
consists of atoms all of the same kind has the 
same crystal symmetry as zinc blende which, 
as is well known, is a polar crystal exhibiting 
piezo-electric properties. This point is dis- 
cussed in a paper by Mr. G. N. Ramachandran 
and it has shown that diamond may possess 
tetrahedral symmetry without being a polar 
crystal; a suitable distribution of the electron 
atmospheres would secure this result without 
involving any differences in the total charge 
attached to the individual atoms. It must not, 
however, be supposed that diamond is invaria- 
bly a crystal of the tetrahedral class. The 
evidence of the crystal forms shows only that 
the majority of diamonds possess the lower 
symmetry and that diamonds which unambi- 
guously exhibit the higher or octahedral sym- 
metry are much less common. There is also 
distinct evidence from the crystal forms that 
the interpenetration of the positive and nega- 
tive tetrahedral structures is a very frequent 
occurrence. 

Atomic Vibration Spectrum 

Being the typical valence crystal, diamond 
is particularly well-suited to be a test-case for 
theories of solid behaviour. In particular, its 
optical properties in the ultra-violet, visible 
and infra-red regions of the spectrum are of 
extra-ordinary interest in relation to such 
theories. It is not surprising, therefore, that 
these properties have come in for a good deal 
of attention. Indeed, the majority of the 
papers in the symposium are concerned with 
such questions. In particular, experimental 
evidence is presented in papers by Dr. R. S. 
Krishnan and Mr. K, G. Ramanathan which 
very definitely clears up the fundamental prob- 
lem of the nature of the atomic vibration spec- 
trum in a crystal lattice. 

In principle, the problem of the vibration 
spectrum of a crystal lattice is a simple one. 
For, the structure of a crystal is three-dimen- 
sionally periodic in space and comes into coin- 
cidence with itself when given unit translations 
in turn along each of the three axes of the 
space-lattice. The characteristic modes of 
vibration of the atoms should accordingly also 
exhibit the same property. Since the phases 
of vibration of the atoms in a normal mode 
are either the same or opposite, the result of 
a unit translation would be that the phases giy 
the atoms brought into coincidence either all 
remain the same or else are all reversed. We ^ 


have thus 2x2 X 2 or 8 distinct sets of cases 
to be considered. The set in \^-hich the phase 
Of the Vibration is the same in all the units of 
structure includes .(3p-3) modes of vibration 
(excluding simple translations), while the 
lemaining sets give us 21p modes, p being the 
number of non-equivalent atoms per unit cell. 
Thus the result emerges that the crystal struc- 
ture has (24p-3) modes of normal vibration, 
ccich having a definite monochromatic fre- 
quency. These modes must of course ' be 
legarded as very highly degenerate, thereby 
taking account of the immense number of 
atoms whose vibrations they describe. The 
three modes left out in this enumeration 
lopresent the degrees of freedom carried over 
into the elastic or low-frequency spectrum of 
the vibrations of the solid regarded as a 
continuum. 

The nature of the vibration-spectrum, as 
levealed by all the spectroscopic investigations 
on the scattering of light in crystals so far 
made, is seen to be in perfect agreement with 
the foregoing indications of the theory, pro- 
vided the disturbing effect of the thermal 
agitation on the postulated regular ordering of 
the atoms is taken into account. The finite 
amplitudes of vibration and the resulting an- 
harmonicity have also to be considered, as they 
give rise to the possibility of overtones and 
combinations of the (24p-3; modes. What is 
needed for a complete demonstration of the 
theory is observational evidence that besides 
the (3p — 3) modes, the remaining 2 Ip modes 
v-/ith sharply defined frequencies and their 
overtones and combinations also exist. Cleai' 
evidence on this point is fmmished by the 
series of investigations recently carried out by 
Dr. R. S. Krishnan and published in the Pro- 
ceedings of the Academy under the serial title 
of “Raman Spectra of the Second Order in 
Crystals”. The results obtained by him with 
diamond are particularly significant and conclu- 
sive and will now be referred to. 

Diamond contains two non-equivalent atoms 
in its unit cell, and hence the (3p — 3) modes 
give us three frequencies which reduce to one 
by reason of the cubic "symmeti'y of the crys- 
tal. This is clearly the mode with the 
frequency of 1332 cm.-^ revealed by the 
eariiqr studies. [One -of the papers in the 
sym|x)sium gives aGcm-ata--mea_suremenls of the 
frequency of this mode over a wide range of 
temperature and reveals both a diminution of 
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this Irequency as also a steadily increasing 
width of the line with rising temperature. 
These data have also been discussed in relation 
to the thermal expansion of diamond for which 
a set of accurate data is presented.] The 
remaining eight modes are found to be in- 
active in light-scattering in agreement with 
theory, which, however, indicates that they 
may appear as overtones and combinations in 
the second order spectrum and this again is 
found to be the case (Fig. 2). The figure is a 



microphotogram and shows a series of well- 
defined peaks in the positions expected, a rela- 
tively feeble continuum overlying them, which 
evidently ow’-es its origin to the numerous un- 
resolved combinations of the discrete frequen- 
cies both amongst themselves and with the 
lower or continuous part of the vibration- 
spectrum of the lattice. Particularly note- 
worthy and significant is the fact that the 
peaks observed by Dr. R. S. Krishnan in the 
second-order spectrum of light-scattering agree 
closely in position with the series of sharply 
defined peaks observed earlier by Robertson, 
Fox and Martin in the infra-red absorption 
"spectrum of diamond when examined under 
a.dequate resolving powers. 

Infra-Red Absorption Spectrum 
One of the most firmly established results 
•jf physics is the relationship between the vari- 
ous physical properties of a crystalline solid 
and the symmetry of its structure of which 
the external form of the crystal is an indica- 
tion. The tetrahedral symmetry of dian)ond 
involves as a necessary consequence that the 
fundamental vibration-frequency of the lattice 
(1332 cm.~“^) should be active in infra-red 
absorption, while per contra, if diamond had 
an octahedral symmetry of structure, the same 
vibration would be inactive in such absoi'ption. 
It had long been known that some diamonds 
exhibited an absorption-band in the 3 {■<■ 



- Tig. 3. Ultra-Violet Transparency of Thin Diamonds, ^ 
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region, while others apparently did not, but 
evidently owing to the use of unsatisfactory 
material, the difterences in behaviour hitherto 
recorded were not as clear as was to be 
expected, and the data also left much to be 
oosii-ed in other respects. In two papers ap- 
pearing in the symposium, Mr. K. G. Rama- 
nathan has cleared up the position fairly 
completely, both by obtaining and presenting 
new experimental data with numerous speci- 
mens of well-ascertained structure, and also 
by a detailed discussion of his results. As 
Current Science for July 1946 contained a 
report of his work, it is unnecessary to de- 
scribe it in detail here. It will suffice to 
remark that his work settles a very important 
issue, 7.nz., the existence of allotropic modifica- 
tions of diamond having tetrahedral and octa- 
hedral symmetry respectively and the activity 
of the frequency 1332 cm. -^ in the former and 
its inactivity in the latter. Of particular im- 
portance also is the explanation put forward 
by him of the observed structure of the infra- 
red absorption bands in the 8 m and 5 M regions 
in the light of the theory of the vibrations of 
a crystal lattice discussed earlier. The demon- 
stration of local variations in infra-red trans- 
parency over the area of cleavage plates of 
diamond is another noteworthy contribution 
made by this author. 

The Electronic Spectrum of Diamond 

That variations exist in the transparency of 
diamond in the ultra-violet region of the 
spectrum has long bean known. A new com- 
plexion is given to the subject by the result 
established by Mr. K. G. Ramanathan that even 
the diamonds which in moderate thickness are 
opaque to radiations below X 3000, are trans- 
parent upto ^ 2250 provided their thickness is 
sufficiently reduced (Fig. 3). 

Equally remarkable is the result established 
by the same author that diarhonds of the same 
type if employed in sufficient thickness com- 
pletely cut Oil all wave-lengths below about 
^ 4140 and also exhibit a whole series of dis- 
crete absorption lines and bands between this 
wave-length and 4800. New detail has also 

been recorded by him in the absorption- 
spectra of such diamonds right up to the limit 

of transmission, viz., X 2240, as observed at 
liquid air temperature. 

From these studies, taken in conjunction 
wdth the results of the earlier investigations by 
Dr. P, Gr N. Nayar, by, Mrs. K. Sunanda Bai 



Fig. 4, Birefringence patterns in Diamond,. 
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and Miss Anna Mani, publishc'd in the Pro- 
ceedings of the Academy, a very remarkable 
fact emerges, viz., that diamond exhibits a 
wliole series of sharply defined electronic fre- 
cjiiencies in absorption between ^ 2240 and 
X 5359. Numerous sharply defined emission 
frequencies have also been recorded by 
Miss Mani in the luminescence spectra of dia- 
mond in the range between ^ 4060 and X6358, 
and in the majority of cases, corresponding 
absorption frequencies have been observed. 
The intensity with which these absorption and 
emission frequencies are recorded with different 
diamonds differ enormously. But there can 
b(? no doubt that they are all characteristic of 
diamond itself and that the variations arise 
from the same causes which give rise to the 
variations in infra-red absorption strength. 

Allotropic Modifications of Diamond 

It is a remarkable fact that though diamond 
is a cubic crystal it often exhibits birefring- 
ence, and that this not frequently takes the 
form of geometric patterns very clearly related 
to the crystal structure. Fig. 4 is an illustra- 
tion of four large flat cleavage plates of dia- 
mond as viewed between crossed polaroids 
exhibiting this geometric character in a very 
striking fashion. These plates are all of the 
type of diamond which in moderate thicknesses 
is opaque to wave-length less than X 3000. 
Diamond which is completely transparent up 


to X 2250 invariably exhibits a characteristic 
and wholly di.Terent type of birefringence that 
is finely streaky in character. It must not be 
thought, however, that diamond is always bi- 
rofringent. Indeed, this is not the case, and 
in the writer’s collection there arc several fine 
specimens of non-birefringent diamond, and 
these have been very successfully used by 
Mr. S. Ramaseshan for the studies of the 
Faraday effect in diamond described by him in 
the symposium. They belong to the tetra- 
hedral or infra-red opaque type of diamond. 

In the earlier symposium, the present writer 
suggested that birefringence in diamond — 
e.xcept when due to obvious cracks or other 
defects — arises from the juxtaposition in the 
same specimen of different allotropic modifica- 
tions of diamond. This suggestion has been' 
confirmed and placed on a quantitative basis 
b3' Mr. Cr. N. Ramachandran Losing a very 
ingenious method. The cleavage plate of dia- 
mond under examination is placed on the 
Fedorov stage of a petrographic microscope, 
using where necessary the auxiliary glass 
spheres. Very remarkable changes in the 
nature of the birefringence pattern are observed 
w’hen the plate is tilted on the stage and also 
wdien the stage is rotated. A Babinct compen- 
sator inserted in the microscope so that the 
image of the diamond is focussed in its plane 
enables the sign and magnitude of the birefrin- 
gence to be evaluated under these conditions. 
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The Diamond and Its Teachings 


In this way it has been shown that birefi’in- 
gence invariably arises from the presence of 
layers lying in the octahedral or dodecahedral 
planes and different from the material on 
either side. The upper and lower pictures in 
Fig. 5 represent the effects observed in this way 
of tilting the Federov stage with or without 
the Babinet compensator in the field. The 
diamond in this case was of the octahedral 
variety. 


^ig. 6 shows similar pictures of a plate of 
tetrahedral diamond containing intruding octa- 
hedral layers. (The nature of the intrusion 
v/as verified in this case by the observation 
of the ultraviolet transparency of the layers). 
The picture show^s that some of the layers 
have a greater and some a lesser refractive 
index than the rest of the diamond. These pic- 
tures clearly prove the existence of two forms 
of octahedral diamond, as had been suggested 
earlier by the present writer. 


FI6-, 7. X-ray Luminescence Patterns, 


Fig. 6. Birefringence observed with Federov Stage and Babinet Compensator, showing intruding Octahed- 
ral layers in Tetrahedral Diamond. 
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The Luminescence of Diamond 


The fluorescence of diamond excited in vari- 
ous ways and the subsequent after-glow or 
phosphorescence form the subject of no less 
than six papers in the symposium which deal 
with these subjects from different points of 
view. Mr. G. N. Ramachandran has made a 
detailed study of the luminescence as excited 
by X-radiation, the mechanism of its produc- 
tion with special reference to the strength and 
quality of the X-radiation, and also the re- 
markable differences between such lumines- 
cence and that excited by ultra-violet light in 
respect of the spectral character of the emission 
and other features. With Mr. G. R. Kendall’s 
paper are reproduced the luminescence patterns 
of no fewer than 19 cleavage plates, photo- 
graphed separately to exhibit the “blue” and 
the “yellow” luminscence patterns. These are 
set alongside the ultra-violet transparency pat- 
terns and the birefringence patterns of the 
same diamonds, so as to exhibit the notable 
resemblances and differences between these 
patterns. Fig. 8 is an example of such patterns, 
but the difference between the “blue” and 
“yellow” patterns and the analogy between the 
latter and the birefringence patterns are usu- 
ally much more striking. 

Mr. V. Chandrasekharan in one of his papers 
records a series of phosphorescence patterns 
obtained by the method of contact photography 
and shows that only the “blue” patterns as 
seen in fluorescence are recorded in phospho- 
rescence, though the colour of the latter is 
“yellow” and not “blue”. Mr. Chandrasekha- 
ran also describes a series of interesting stu- 
dies on the activation* of diamonds by short- 
wave ultra-violet rays and the release of such 
activation energy in the form of “‘blue” lumi- 
nescence by the impact of red light or other 
long-wave radiation or by the action of heat. 
These studies as well as the other papers 
noticed above demonstrate beyond all possibil- 
ity of doubt that luminescence is a character- 
istic of diamond itself and not due to any 
extraneous impurities. Messrs. Ramachandran 
and Chandrasekharan have a joint paper, the 
results of which seem to indicate that the 
luminescence of diamond owes its origin to 
“forbidden” electronic transitions between vari- 
ous sharply defined energy levels characteristic 
of its crystal structure. That the intensity of 
luminescence varies enormously from specimen 
to specimen is not inconsistent with this view. 
This is indicated by the fact that increased 


Fig. 8. Ultra-violet transparency, blae luminescence, 
yellow luminescence and birefringence patterns of a 
cleavage plate of diamond. 
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intensity of blue luminescence goes hand in 
hand with an increased mosaicity of crystal 
structure, as is shown in Mr. Ramacbandran’s 
paper on X-ray topographs. Local variations 
in mosaicity appear also to be responsible in 
some cases for the local variations in photo- 
conductivity discovered by Mr. Achyutan in 
the cleavage plates of diamond. 

The Genesis of the Diamond 

Reference should also be made to other 
papers by Mr. S. Ramaseshan appearing in the 
symposium. Besides being the joint author of 
the introductory paper of the symposium, he 
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has developed the ideas contained in it furthei- 
and put forward a definite theory of the crystal 
forms of diamond, connecting them with the 
circumstances of the genesis of the diamond 
and with the surface energy of the molten 
carbon from which the crystals formed. The 
calculations made of the surface energy of 
different crystallographic planes in this con- 
nection suggested that diamond should exhibit- 
various other cleavages besides the well-known 
octahedral one. This prediction has heen veri- 
fied in experiment. 

C. V. Raman. 


International Control of Atomic Energy 


INTERNATIONAL CONTROL OF ATOMIC ENERGY 
Atomic Scientists Memorandum to U.N.O. 
Summary of Recommendations 




'pHIS summary is taken verbatim from the 
Atomic Scientists Association’s memoran- 
dum, which makes the following recommenda- 
tions : — 

1. That an attempt be made immediately to 
obtain an international agreement b3^ which the 
use of atomic energy, the distribution of the 
essential raw materials for it, and the erection 
and operation of plants designed to produce or 
capable of producing active materials would be 
strictly controlled by the United Nations 
Organisation. 

2. That this control be implemented by a 
system of inspection which would give inspect- 
ors appointed on behalf of U.N.O. the right 
of access to any place, plant or institution in 
any country for the purpose of ascertaining 
that there exist no sources of supply, plants or 
installations for atomic energy, other than those 
approved by U.N.O. 

3. That all major sources of raw materials 
and all major production plants be lianded over 
to U.N.O. and be operated (possibly by nation- 
al contractors) under international management 
boards responsible to U.N.O. and guarded by 
men also responsible to, and appointed by 
U.N.O. 

4. The United Nations Atomic Energy Com- 
mission should undertake the construction and 
operation of new large-scale plant for the pro- 
duction of fissionable material. These plants 
should be so distributed throughout the world 
as to ensure that if any nation should seize 
control of the plants operating in the area in 
v/hich its own armed forces are predominant 
the remainder of the United Nations would 
jointly possess an overwhelming superiority in 
the production of fissionable material. 

5. That the disposal of active materials pro- 
duced in such plants and the research, develop- 
ment and production of atomic explosives be 
reserved to U.N.O. and that any bombs made 


in that way, or the bombs made prior to the 
operation of this scheme, be kept in stores dis- 
tributed throughout the world and operated as 
described under (3). 

This doss not imply that the signatories 
regard the atomic bomb as a desii'able or suit- 
able weapon for carrying out the policing func- 
tions of the U.N.O. In the present .state of 
w^orld apprehension, however, it seems neces- 
sary that atomic bombs should be produced 
and controlled by an international authority, to 
prevent any ill-disposed nation holding the 
threat of atomic warfare over the peace-loving 
nations of the world. When, however, the con— 
t3'ol authority is functioning effectively, it 
should be possible to envisage the cessation of 
the production of atomic weapons and the de- 
struction of existing stocks. Atomic explosives 
could then be used for peaceful purposes only. 

6. That as the scheme described above be- 
comes effective, the existing secrecy rules be 
lifted, starting forthwith with the release of all 
basic scientific information, and that eventually 
all research and development be carried on 
freely and openly, with a duty to report to 
U.N.O. any significant results, which will, in 
general, also be published. 

7. That the free movement and interchange 
of all scientists, including those working on 
atomic energy, be permitted and encouraged, 
tc the fullest extent. 

8. In the implementing of the above propo- 
sals we are impressed with the feasibility 
of the recommendation made in the Acheson 
Report of the division of atomic energy activi- 
ties into ‘safe’ and ‘dangerous’ activities and 
consider that an approach of this kind gives 
promise of an effective control of atomic energy 
developments together with a minimum en- 
croachment of the national sovereign rigbts 
of the nations. 

(Courtesy of Discovery, June 1946, p. 175) , 
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THE BATTLE OF STEEL 


^HE Government Control of an industry has 
something in common with the imposition 
of income-tax. Individually we are apt to 
find both irksome but collectively as a nation 
we must admit that they both seem justified by 
necessity. The Battle of Steel, a well illus- 
trated booklet, published by the British Iron 
and Steel Federation, tells in a simple fashion 
how the iron and steel industry of Britain was 
harnessed and regulated during the six long 
war years. 

Section 1 of the booklet, “Steel at War”, 
opens with the statement that the conclusion 
of the Japanese war has made it possible to 
tell this story. It is not a story of new tonnage 
records — in fact the tonnage produced in 1937 
was never exceeded during the war. This is 
accounted for by the cutting off of four-fifths 
of the raw material normally imported, black- 
out difficulties, and the transfer from the in- 
dustry to the military forces of many young 
workers. 

It was fortunate that the setting up of the 
Iron and Steel Control was aided by the exist- 
ence of peace-time organisations — for the meet- 
ing of war needs proved to be no mean task. 
Even so there was no finality as the war needs 
were constantly changing. 

The overshadowing problem was the utilisa- 
tion of the poor grade ores mined in Britain 
instead of the usual rich imported material. 
All the skill of the management, steel workers 
and metallurgists was required to m*eet this 
situation. Arrangements had to be made for 
the railways to transport immense quantities 
of low grade ore from the mines or quarries 
to the steel works and at times this ore traffic 
had to be weighed against the more immediate 
needs of war — for instance during the prepa- 
rations for the invasion of Western Europe. 

In Section 2, “Struggle for Raw Materials” 
the dramatic story is told of how five ships 
broke through the German blockade of the 
Baltic — to bring much needed cargoes of iron 
and steel from Sweden to Britain. A later 
attempt, although less successful, brought car- 
goes which averted “bottlenecks” in the tank 
and aircraft output. Not only was it necessary 
to adapt steel and iron works for the use of 
native high phosphorus ores but metallurgists 
had to devise new steels so as to economise 
alloying materials in short supply. A national 
survey of scrap resources was conducted at the 
height of the war and was followed by the 
collection of disused railways, bridges, tram- 
lines and even railings around parks ^ and 
houses. The German bombing of Great Britain 
provided an additional 600,000 tons of scrap — 
about half of which came from London. A 
brief reference is made to the negotiations with 
foreign powers for the supply of special mate- 
rials such as chrome and tungsten. 

Section 3, “Transport”, relates that although 
the quantity of finished steel carried was not 
excessive— the haulage of large amounts of low 
grade ore over long distances was a major 
problem for the railways. Extra hopper wagons 
had to be built to handle this traffic. 

The concentration of shipping at relatively 
few ports on the west of the U.K. accentuated 
these difficulties. Further, owing to the exi- 


gencies of war, ships sometimes arrived un- 
expectedly at unusual ports and the controller 
had to decide whether the cargoes could be 
utilised locally or had to be carried by rail 
to the original destination. 

“Brick without Straw” is the caption of 
Section 4 in which the metallurgist “comes to 
his own”. When the tungsten supply from 
Burma was cut off by the Japanese invasion 
— three new types of high speed steel — all using 
less of this precious alloying element — were 
evolved. 

Economies were effected by using tools 
merely tipped with high speed steel, by ensur- 
ing that high speed steel was used only for work 
for which it was essential and by a propaganda 
campaign insisting on the proper care of tools. 

Special arrangements had to be made to 
meet the heavy demands for accurately dimen- 
sioned high tensile steel components of Bailey 
bridges required for the armed forces. The 
heat-treatment of unprecedented quantities of 
armour plate necessitated the commandeering 
of many large furnaces previously used in the 
enamelling trade — and the equipping of these 
with suitable heavy charging gear. Pernaps 
the least spectacular but at the same time the 
most important achievement was the work of 
the Technical Advisory Committee in reducing 
the 2,000 odd steel specifications of the British 
Standard Institution to less than 90 — which 
nevertheless covered all war requiremont.s. An 
immense amount of invention and adaptation 
helped to meet these war-time demands. Much 
of the work is still secret and it is expected 
greatly to benefit the British steel industry in 
future. 

Section 5, “The Human Factor”, emphasises 
the chief difficulties that the management and 
labour had to surmount, namely, the black-out, 
loss of the younger men to the Forces and the 
radical changes in production practice due to 
the raw material position. In spite of all venti- 
lation arrangements the black-out screens made 
conditions very difficult for workers in the 
steel melting shops. During Air-raids skeleton 
crews remained on duty and submitted them- 
selves to additional hazards to ensure that the 
steel in the furnaces should not be spoilt. 
V/omen were employed in large numbers — 
sometimes in works where none was to be 
found before the war. 

The last Section, No. 6, entitled “Mulberries 
and Houses”, refers to the steel requirements 
of the great prefabricated harbour which was 
established on the Normandy beaches and 
which made possible the large-scale invasion 
of the “Continent”. These demands had to be 
met without interrupting the supplies for other 
war requirements. Turning from war to peace 
— mention is made of investigations which have 
already been carried out in the construction 
of steel-framed dwelling houses and the Sec- 
tion closes with the statement that the British 
steel industry believes that in post-war years 
its contribution to the advancement of the 
peoples’ material welfare must be as vital as 
the part it has taken in securing Britain’s 
Survival against A^is aggression. 

Frank Adcock. 
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SIGNIFICANCE OF HUMAN INDIVIDUALITY IN WORLD AFFAIRS 
BEYOND THE FOUR FREEDOMS: ‘I’ AND SCIENCE 
By J. J ASANA 
(Gujarat College, Ahmedabad) 


(^UR civilization, of which science is such a 
^ distinctive feature, seems to have lost its 
moorings. Few thoughtful people will dispute 
the statement that mankind to-day is not happy 
and the existing situation in world affairs is 
most distressing. How to remedy this in- 
tolerable state of things is a problem in which 
scientific workers, too, along with other people 
are now vitally interested, as at the root of 
this problem lie the questions of knowledge 
and value, what is the true and what should 
be the ‘good’ course of action. 

One of the most comprehensive theories, pro- 
posed during the last World War, to meet this 
very difficult situation is the theory of the four 
freedoms for the common man. A concerted 
planning of the world’s resources on a world- 
wide scale has been envisaged to work towards 
and realize these freedoms; and it is com- 
monly believed that scientific discoveries and 
inventions will play a leading part in human- 
ity’s march towards that goal. 

The writer is one of those who feel that 
something more is needed to diagnose and 
remedy the existing unhappy situation in world 
affairs. This theory of the four freedoms 
recognizes, implicitly or explicitly, the signifi-. 
cance of man the individual and aims at an 
all-round welfare of the common man. It may 
Iierhaps be elaborated in the direction of gain- 
ing further intellectual clarification and con- 
viction with a view to formulating an ultimate 
purpose in the government and civilization of 
men. This may perhaps help us to see in^ a 
more clear perspective the intellectual conflict 
regarding the significance and welfare of the 
individual versus those of the community or 
the state, — a conflict of ideas, ideals and 
modes of governmental action, which, as all 
thoughtful people see, is now gaining a world- 
wide stage and which may be a prelude to 
another world-wide conflict of arms. It may be 
that the canker, which is undermining and 
destroying our civilization, may have something 
to do "^with the problem whether mind has any 
existence w^hatever independently of matter, 
w^hether it is not a queer phenomenon not 
dependent upon matter altogether and seeking 
some freedom from the tyranny of physicalism. 

It is conceivable that this more or less 
hidden intellectual conflict may partly be res- 
ponsible in delaying the formulation and adop- 
tion of an idealistic, philosophico-religious out- 
look not only on life but in public affairs also 
for the realization of universal peace and good- 
will among men, which scientiflc workers along 
with other people so earnestly desire. 

In this article are offered, primarily for the 
consideration of students of science and scien- 
tific workers, a few comments and reflections 
on a more or less recent trend in scientific 
observations and scientific thought. This is 
done with a view to discussing whether the 
so-ckled ‘mind’ (the thinking-feeling- willing 


I), is merely a functioning or behaviouring 
of a biological organism, such as a human 
being, as assumed by the majority of men of 
science; or does it give any scientifically col- 
lected evidence of being an agency, an entity, 
more or less independent of the biological 
organism. 

If scientific workers at the present time do 
not see, logically or illogically, any purpose or 
human values in their study of nature, includ- 
ing the body of man, this discussion is also 
intended to make an appeal to them that a 
time has come in world affairs in which men 
of science should make an attempt to examine 
more thoroughly the relation of mind and 
matter, or ‘physicalism’. Many of us feel that 
it has a direct bearing on some of the live 
issues of our day and is no longer a question 
of academic importance between science on one 
hand and philosophy and religion on the other. 
Some ^ of us feel that in view of the present 
turmoil in state affairs these questions perhaps 
demand greater attention than the advancement 
of science itself, at least for the present. And 
though men of science are also idealists in 
their way, in the pursuit of what they call 
truth, it may be worthwhile to look for some 
evidence in scientific thought itself to encourage 
those of us who feel inclined to join forces with 
what is^ best in philosophy and religion for 
formulating a purpose for civilization and thus 
to work for a purposeful progress of science 
inspired by an idealistic view of life. 

To avoid any misunderstanding of the 
writer’s attitude towards the value of science 
to this country, he may be permitted to strike 
a personal note at this stage of the discussion. 
He yields to none in his enthusiasm and devo- 
tion to scientific studies. As a teacher in 
science, with some experience of scientific re- 
search and some familiarity with the literature 
on rationalism over the past several years, he 
has grown to be convinced of the immense 
value of science to India. It can confer in- 
calculable benefits on our people. And he is 
fully aware that many superstitions, going 
under the name of religion, have been doing 
great harm as obstacles to this country’s pro- 
gress towards light and liberation. 

Is There an Irrepressible, Ever-Present ‘I’ 
IN IVfAN’s Study of Nature Including 
His Body ? 

As all students of science know, many philos- 
ophers and religious-minded people for ages 
have been laying considerable emphasis on the 
significance of the human mind — the thinking- 
feeling-willing ‘I’ — in the study of nature and 
acquisition of knowledge. Men of science may 
have justifiably thought it expedient to put 
into background this wise admonition for some 
time. However, in view of the recent trend, 
described below, in different branches of 
science, it may be that the time has come for 
us, students of science, to give more attention 
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to the qncslion of the relation of mind to 
matter, while not neglecting in any way our 
legitimate scientitic studies. 

Physics and T 

Scientific workers are familiar with recent 
advances in physics which lay considerable 
emphasis on the position of ‘the observer’, the 
human individual in the study of the complex 
phenomenon of ‘physicalism’. It is also well 
known that these remarkable researches have 
led many eminent physicists — Eddington, Jeans, 
Planck, Herbert Dingle and others — to make 
excursions into philosophy. Scientific workers 
wdth a philosophical bias may find recent com- 
munications of Professor Haldane and Profes- 
sor Milne on “A Quantum Theory of the Origin 
ol the Solar System” in Nature, No. 3927, Feb- 
ruary 3, 1945, highly suggestive. Professor 

Haldane suggests that the external source of 
energy postulated to make the sun emit the 
matter which condensed into the planets may 
have been a photon. In generating such a 
unique conception of photon, one wonders what 
part the phenomenon ‘Haldane’ plays. 

Evolutionary Biology and T’ 

The concept of the term ‘progress’ has been 
a matter of considerable controversy and is in 
fact the main thing at the back of the writer’s 
mind in framing this article. In this connec- 
tion it would be pertinent to our discussion to 
quote a few remarks of an eminent research 
worker in evolutionary biology. Professor 
Julian Huxley,^ with regard to evolutionary 
progress. These remarks, it seems to the 
writer, have a bearing on the discussion 
whether mind, the so-called psychic content of 
human individuality, has any existence more or 
less independent of the biological organism, 
such as the body of man, with which it is 
usually associated. 

Huxle 3 "i arrives at the following definition 
of evolutionary progress while discussing it ^ in 
the final chapter of his recent book. Evolution 
— the Modern Synthesis, on page 564. _ 

“We have thus arrived at a definition _ of 
evolutionary progress as consisting in a raising 
of the upper level of biological efficiency, this 
being defined as increased control over and 
independence of environm^ent (Italics ours). 
As an alternative wc might define it as a 
raising of the upper level of all-round func- 
tional efficiency and of harmony of internal 
adjustment”. In other words, further evolu- 
tionary progress, further advance of the bio- 
logical organism, lies in the direction of some 
state in which it gradually depends less and 
less on the environment, on physicalism, on 
the material conditions of life such as food, 
air, temperature, etc. This may mean that the 
advance of a biological organism, such as a 
human being, lies in getting independent of— 
if control means some independence — its bio- 
logical or physiological activities, because, one 
wonders, what are physiological activities, the 
process of living, without environmental con- 
ditions. Is it not difficult to conceive of a bio- 
logical organism, which is in a sense so much 
environment itself, getting increased control 
over the environment, that is, partly over itself, 
without the help of some energy, some agency 
on which the organism is dependent or with 


v/hich it is associated? If the advance of the 
biological organism, such as a human being 
lies in getting independent of its environment, 
of its ecological conditions, one wonders, 
wherein lies the next field of evolutionary 
progress, the field for further advance. 

Taking into consideration this scientific crite- 
rion of evolutionary progress it seems reason- 
able to support the inference of the philosopher 
that mind, T’, may be an agency, an entity 
existing in its own right also. Tlie investiga- 
tion and understanding oL‘ its nature may be 
the next field of advance, of evolutionary pro- 
gress. Hence our appeal for the recognition 
of the significance of human mind in world 
affaira. 

It is true that we have not yet obtained any 
adequate conception of such a nature of mind. 
Could this elusive agency, ‘I’ be the element 
on which Yogis and many of the great sages 
of India have laid so much stress, towards 
which they have directed their gaze and which 
probably they attempt to realize in - some of 
their most difficult practices ? 

Physical Research and ‘I' 

As said above, the biological or the physio- 
logical concept of mind is that it is merely a 
functioning of the sense and motor organs in 
connection, with the ccnti'al nervous system of 
the biological organism. It is further believed 
by almost all men of science that this beha- 
viouring is subservient to and lies within the 
operation of the scientific laws of physicalism 
as known to-day. In short, the attributes of 
the mind are the attributes of the organism 
and no more. 

Scientific workers would, therefore, naturally 
demand some evidence, obtained by scientific 
methods of enquiry, to induce them to give 
fui’ther consideration to the alleged extra- 
corporeal existence of the psychic content or 
mind of the organism. Are there any queer, 
unusual, extraphysical attributes of mind, which 
will bear the weight of scientific analysis and 
criticism? 

A. Extra-Sensory Perception (ESP) — 

Biological organisms, such as human beings, 
perceive or see with the aid of eyes and thus 
gain knowledge of the events taking place in 
their environment. About sixty-four to sixty- 
five years ago, scientific investigations- were 
undertaken with a view to finding out whether 
other modes of perception occur and whether 
‘knowledge of things is acquired by a phrson 
in whatever manner, without the use of the 
ordinary channels of sense-perception, of logi- 
cal inference, or of memory’. It was also their 
aim to learn more about such phenomena as 
are designated by the terms ‘mesmeric’, ‘psy- 
chical’, and ‘spiritualistic’. These investiga- 
tions took the name of psychical research.- 

About the year 1930 Dr. J. B. Rhine*'’ and 
his collaborators started a series of experi- 
ments at Duke University, North Carolina, 
U.S.A., to investigate the following problem ; 

“Is it possible repeatedly to ohtain results 
that are statistically significant when subjects 
are tested for knowledge of (or reaction to) 
external stimulii (unknown and uninfcrable 
to the subject) under conditions that safely 
exclude the recognized sensory process 
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At the time of writing, many reports-^ of 
scientific researches, conducted over long 
periods of time, to find out whether an extra- 
sensory mode of perception (ESP) is experi- 
mentally demonstrable, have appeared. Seve- 
ral authoritative books*'' have been published 
reviewing scientillc evidence to show that 
ESP and kindred psychical phenomena such 
as telepathy, clairvoyance, precognition, retro- 
cognition, etc., occur. Rhine" gave in June 
1944. a short review of the progress and status 
of research on ESP during the preceding ten 
years or so. He says, “A greater number of 
important investigations of ESP occurred in 
this ten-year period than all the previous 
history that covers at least fifty years. Most 
significant of all the evidences of expansion 
is the extent to which the investigation of 
ESP has invaded the collegiate laboratory of 
psychology and involved the participation of 
psychologists themselves. ESP capacity was 
found among a wide range of subjects tested 
— male and female, children and adults, blind 
and seeing normal and abnormal”. He adds, 
“But with regard to the physical world, the 
ESP process showed distinct peculiarities in 
every respect. In contrast to its relation to 
sensory perception, physical law seemed to 
play no part in the process of extrasensory 
perception (Italics ours). Whereas visual sti- 
muli are less intense, the further away from 
the eye, ESP success did not fall off with the 
removal of stimulus to greater distances. Other 
physical conditions too, such as the angle at 
which the object was placed or the interposi- 
tion of the barriers, had no influence on the 
results. ESP was found to be unaffected by 
the spatial conditions imposed.” 

B. Psycholcinesis (telekinesis) PK — 

Rhine and his associates-^ have also under- 
taken to investigate experimentally whether 
mind can act directly upon matter, whether 
mind has power to exert its influence on the 
physical world without any recognized inter- 
mediate agencies. In February 1934 experi- 
ments were devised in the Parapsychology 
Laboratory of Duke University, America, to 
investigate, as Rhine'' says, the claims of the 
gambler that the state of mind can influence 
the fall of dice. He came to the following 
conclusion in 1944, after ten years of these 
dice-throwing studies: — 

“There is a direct psychical ejfect exerted 
on the fall of the dice. It is one of the most, 
perhaps the most, demonstrable of the pheno- 
mena of parapsychology. It is a psycho-physi- 
cal effect which is kinetic in its result and 
may be termed psychokinesis, or PK. This 
effect may be fundamentally the same as the 
casual action of the mind on the brain, and 
psychokinesis need not necessarily involve 
distance. Names are of little importance, but 
tliis explains one of the main objections to the 
more familiar term telekinesis (movement at 
a distance).” 

Some Reflections 

Some o-f the results of the researches on 
“ESP-PK-process complex” seem to indicate 
that a biological organism, such as man, can 
perform some functions which at present can- 
not be explained on physiological principles, 
which are in their turn dependent upon our 
existing concepts of space, time and matter. 


.be in certain respects extra- 
pnysical and cxtrahiological. From the evi- 
dence presented by psychical research, one m^y 
these functions may be some uniqL'O-^ 
attributes of the assumed entity called min^i ; 
these functions ‘ may bear witness to its exist- 
ence, an existence more or less independent of 
the biological organism. These researches lend 
point to what Tyrrell-' calls “this T-principle’ 
this inscrutable something which we know only 
in the unique and unanalysable experience of 
being T’.” 

How are such academic discussions to Help 
us in preventing men from quarrelling and in- 
flicting great hardship, pain and suffering upon 
one another, where scientific discoveries and 
inventions too are pressed into service ? 

For ages past prophets, philosophers and 
many religious-minded people, desiring to see 
universal peace and harmony among men. Have 
been extolling the dignity of man, the indivi- 
dual. They have laid stress on the spiritiaal 
part of the nature of man and have been con- 
stantly making an appeal for its recognition in 
the affairs of life. We know the wise admoni- 
tion to man, to see his self in the other self, 
to be the promoter and guardian of his neigh- 
boiu-’s welfare also. 

Apart from sentiments and sympathy, do 
students of science see any reason, based on 
scientific evidence and on intellectual grounds, 
to agree v/ith the statement that there may be 
some truth in this philosophic contention and 
religious appeal ? In view of the growing in- 
fluence and prestige of science in world affairs, 
do scientific workers, on the considerations set 
forth here, feel inclined to have the individual 
as the centre of interest in advocating a world 
policy for the government of men ? 

It may be that the T’ stands behind the four 
freedoms. In our efforts for its spiritual real- 
ization, we see no intellectual compunction for 
science to hold back. And may we hope tHat 
the land that has given us the Gita, the land 
whose ancient philosophy, religion and culture 
have contributed so largely to the formulation 
of the ideal of ‘self-realization’ making it the 
supreme purpose of life, may produce many 
‘karma-yogis' in science, not only to work: for 
the material welfare of their country, but also 
to help philosophy and religion in makiing 
mankind see the error of its ways and in tizrn- 
ing its gaze towards the significance and 
profundity of ‘the I-principle’. 
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PLOT SIZE IN YIELD SQRVEYS ON COTTON 

By V. G. PANSE 

(Institute of Plant Industry, Indore) 


AN important feature of province-wide yield 
^ surveys on cotton,^ wheat- and rice-^ con- 
ducted by the Indian Central Cotton Committee 
and the Imperial Council of Agricultural Re- 
search is the large size of the sample plot, 
ranging from 1/60 to 1/10 acre. Workers in 
England ^ and America'^ have on the other hand 
concentrated on small plots of 10 or 12 sq. ft, 
and have developed methods of sampling con- 
ditioned by the scarcity of rural labour but 
excellent transport facilities and easy access by 
motorable roads to all parts of the tract to be 
sampled. Hubback-* in the first sample survey 
ever carried out in India also used a small 
plot of 13*6 sq. ft. and recently Mahalanobis" 
adopted the plot size (actually 12*5 sq. ft.) 
together with Hubback’s method of marking 
the plot by means of a triangular frame in 
yield surveys on wheat and gram in two disr 
tricts of Bihar Province. 

The question of plot size in Indian crop sur- 
veys has lately become a subject of consider- 
able controversy. The alternatives are the 
large plots employed in the I.C.C.C. and 
I.C.A.R. surveys and the small plots recom- 
mended by Mahalanobis. Crop cutting experi- 
ments on large plots are annually conducted 
by the Government departments concerned 
with the forecasting and estimation of crop 
yields in the temporarily settled provinces in 
British India and their choice of large plot is 
well justified on practical grounds. Sukhat- 
me-M’J has now published results on a more 
serious aspect of the comparison between differ- 
ent plot sizes and if his findings are found 
generally applicable, small plots must be 
rejected as giving highly biassed and, therefore, 
misleading estimates of yield. He showed that 
the use of small plots, ranging from 12*6 to 
118 sq. ft., led to an overestimation of yield 
from 5 to 49 per cent, as compared to a plot 
size of 472 sq. ft. employed in the I.C.A.R. 
surveys, the smallest plot size giving the larg- 
est bias. An experiment on this problem was 
carried out on cotton in 1945-46 and the results 
are briefly described below. 

The experiment was planned in two sec- 
tions. The first was located at Indore in the 
fields of the Institute of Plant Industry and 
in four neighbouring villages. In all 26 fields 
were selected. The second section of the 
experiment was carried out at Government 
Farms in C.P. and Berar through the kindness 
of the provincial agricultural department. 
Here also there were 26 experimental fields 
distributed among seven Farms. 

In earlier investigations^^d^ it had been 
established that precision of the results was 
not materially affected by changing the plot 
size from 1/20 acre to 3/10 acre. In the pre- 
sent experiment 1/20 acre was, therefore, 
adopted as the standard plot size with which 
it was proposed to compare two smaller sizes, 
1/200 and 1/2000 acre. In each selected field 
two plots of each size or six plots in all were 
marked randomly according to the procedure 
Qf random selection employed in the cotton 


survey. Cotton in Central India and C.P. is I 

sown evenly in rows with a row spacing of 
about 14" and 18", and unlike cereals and 
other crops which are either broadcast or sown . 

in irregular lines in many parts of the coun- 
try, plot area in cotton consists of a specified 
number of rows of a given length. Plot size j 

in sample surveys on drill-sown crops in ' 

America”' is similarly defined as a certain num- I 

her of contiguous rows of a fixed length. In : 

the present experiment, plots of 24 rows 78 ft. : 

long, 8 rows 23 ft. long and 3 rows 6 ft. long, 
at Indore, and of 22 rows 66 ft. long, 7 rows ' 

21 ft. long and 2 rows 7 ft. long in C.P., were 
marked as representing plot sizes of 1/20, 

1/200 and 1/2000 acre respectively on the as- 
sumption of the above row spacings. After 
the pegs had been fixed at the four corners j 

of a plot in the middle of the inter-row space, i 

exact dimiensions were measured in feet and ^ 

inches and the actual size of the plot was cal- 
culated. The following were the average plot 
sizes obtained: — 

Model plot size Actual plot size 

Indore C.P. 

1/20 or -05 acre *056 acre *054 acre 

1/200 or *005 acre *0055 aci'O *0054 acre 

1/2000 or *0005 acre *00053 acre *00053 acre 

Actual plots were thus slightly larger than I 

the corresponding model sizes owing to the ! 

distance between rows being a little wider than i 

was assumed. The results of the investigation 
are strictly applicable to the actual plot sizes; 
but in the discussion that follows it is conveni- 
ent to refer only to the model sizes to which 
the plots approximate. « 

There were 3 to 6 pickings in the plots at 
Indore and 3 to 5 pickings in C.P. The yield 
of each plot was converted into pounds of seed- 
cotton per acre by using the appropriate area 
factor before results were analysed statisti- 
cally. I 

Average yield per acre estimated from the J 

three plot sizes is shown below: — 

Average yield 

Plot size Zb. per acre 

Indore C.P. 

1/20 acre 195*7 322*2 

1/200 acre 197*0 354*9 

1/2000 acre 221*3 421*8 

There was a gradual increase in yield per 
acre as the plot size was increased in the C.P. 
experiment. At Indore also, the yield per acre 
from the smallest plot was larger than the 
other two plots which between themselves did 
not show any difference. A statistical compa- 
rison of the differences gave the following 
results: — 

Diiference 

Plot size comparison Ih. per acre with s.e. 

Indore C.P. 

1/200—1/20 acre 1*3 + 21*6 32* ±20*7 

1/2000 — 1/20 acre 25 • 6 ± 25 • 2 99 * 6 ± 

1/2000—1/200 acre 24*3 ± 23*3 67* 0± 58*3 
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None of the differences was significant; but 
the excess of yield estimated from 1/2000 acre 
plots over 1/20 acre plots in C.P. was almost 
twice its standard error and approached signi- 
ficance on the h per cent, level. There is 
ground for suspicion here that small plots, 
particularly of 1/2000 acre, overestimate yield! 
Ovei'estimation in such plots has been estab- 
lished by Sukhatme in wheat and rice and the 
present results iire in the same direction. 

The comparison of yield estimated from 
sample plots with the yield obtained by har- 
vesting the whole field is the ultimate criterion 
foi judging whether the sample plots truly 
represent the fields. Complete yield data 
could not unfoid-unately be collected for fields 
at Indore as in certain cases the owners mixed 
the yield of two or more fields and two or 
three fields wore damaged by cattle before 
their final picking was over. In the C.P. 
Farms, however, coiTect yield figures were 
recorded for all fields included in the experi- 
ment and their comparison with estimates from 
samjffe plots gave the following results:— 
Comparison of Difference in yield 

plots with fields lb. per acre with s.e. 
1/20 acre plot — whole field 26*7 ±26-5 

1/200 acre plot — whole field 59-4 ±28-1 

1/2000 acre plot — whole field 126-3 ±57-6 

The yield estimated from 1/20 acre plots 
agreed quite well with the yield for the whole 
field as the difference between the two was no 
more than its standard error; but the excess 
of the yield estimated from the other two plots 
over the yield from the whole field was greater 
than twice its standard error and clearly signi- 
ficant. This result provides evidence that plots 
of 1/200 acre size or less overestimate yield. 
With 1/2000 acre plots the overestimation was 
as high as 42-7 per cent, of the true yield. 

The relative efficiency of plots of different 
sizes was studied though this point is of little 
practical interest owing to the biassed estimates 
that smaller plots give; but setting this consi- 
deration aside, the number of plots and fields 
required to be sampled' to estimate yield with a 
standard error of 5 per cent, was calculated 
separately for Indore and C.P. from the observ- 
ed values of intra-Held and inter-field variabil- 
ity. From C.P. results, plots of 1/20, and 1/200 
acre size did mat appear to differ in efficiency, 
but five plots of 1/2000 acre were equivalent to 
a single 1/20 acre plot, i.e., gave a result with 
the same precision, the number of fields being 
kept constant. At Indore both smaller plots 
had a much lower efficiency than the standard 
plot, and with 1/2000 acre plots even ten plots 
per field could not give an estimate with the 
same accuracy as provided by a single plot of 
1/20 acre per field. 

As far as the yield surveys on cotton are 
concerned the present results are limited to 
showing that the plot size of 1/10 acre adopted 
in these surveys (or 1/20 acre recommended 
for irrigated cotton) is well beyond, the range 
of influence of border bias exhibited by ^all 
plots; but even if small plots were free 
bias, it is improbable that they would be 
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considered suitable in practice. Unlike cereals, 
cotton is harvested in several rounds of pick- 
ings and consequently the plot must be main- 
field for 3 or 4 months 
and _ visited repeatedly. The produce of each 
picking should be sufficient in quantity for 
accurate weighment by ordinary balances. The 
dimensions of the cotton plot have to be fixed 
on these and other similar considerations. 
The important conclusion emerging from the 
present experiment is that small plots give 
biassed estimates of yield not only in broadcast 
or unevenly sown crops as shown by Sukhatme, 
but also in^ drill-sown crops with evenly spaced 
rows. _ While small plots used by English and 
Arnerican workers may not be open to serious 
objection for comparative purposes, the possi- 
bility that the yield estimates derived from 
such plots are seriously biassed needs a care- 
ful examination. 

In his report on the Bihar crop survey^ 
Mahalanobis considered the plot size of 12-5 
sq. ft. marked by a triangular frame to be 
efficient, economical and convenient. It is 
interesting to note, however, that in a later 
article'^ he has recommended a circular plot of 
50 to 100 sq. ft. without giving any experimental 
data or precise reasons in support of this 
change; but Sukhatme’s results have shown 
that the the latter plot size is also not free 
from bias. In the present experiment even a 
plot size of 1/200 acre or 21S sq. feet 
was found to overestimate yield. It is note- 
worthy that Sukhatme had tried circular 
plots marked by an apparatus very similar 
to that described by Mahalanobis, but his con- 
clusion was that for a given plot size it made 
little difference in the magnitude of bias whe- 
ther the plot was triangular or circular. The 
new plot size proposed by Mahalanobis would, 
moreover, be difficult for handling by the 
travelling investigator without the help of 
hired labom' and would thus be deprived of 
the special advantage claimed for the smaller 
plots while retaining their defect in giving 
biassed estimates. On the experimental evi- 
dence discussed above, only large plots can be 
considered to be free from this serious draw- 
back. 

The experiment was financed by the Indian 
Central Cotton Committee. 
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THE CONCEPT OF VESTIGIAL ORGANS AND THE VASCU I ' ' 

CRYPTOGAMS 


By Dr. T. S. MAHABALE 


(Gujarat College, Ahmedabad) 


T'HE body of a plant is a complex organiza- 
tion made up of parts working together 
towards the common goal of maintaining its 
life. Some of these parts are concerned with 
the vital functions of absorption, assimilation 
and reproduction and others are there merely 
to help these. A few others do not undergo full 
development and are in no way concerned with 
the vital physiological processes and as such 
are quite useless. Such imperfectly developed 
parts in the body of an organism, in no way 
concerned with vital functions, “bearing a 
plain stamp of inutility” are called the vestigial 
organs. They are known to occur in many 
plants and are inherited with the same regu- 
larity with which the vital ones are inherited. 
But being in no way concerned with the essen- 
tial process in the plant-life they seldom under- 
go modifications as do the other parts such as 
leaf or stem in response to the external stimuli 
acting on them. In fact they behave in this 
respect, in a manner quite opposite to that of 
the latter. Whereas with the passage of time 
the essential organs get modified according to 
the conditions under which they live, these 
organs get arrested or degenerated^ Despite 
this fact they preserve their original character, 
though in a reduced form, in a very remarkable 
manner, and in course of time become “the 
unperished symbols of • great antiquity”. View- 
ed in this light the body of a plant is a bundle 
of some useful and some useless parts. 

The form of such antic parts is often very 
simple, and therefore, systematists find it easy 
to trace their homology. In doing so they 
safely disregard the physiologist’s warning that 
they are quite useless or ignore the anatomist’s 
conviction that they are too simple, and use 
them in phylogenetic speculations. The num- 
ber of such useless parts in the body of a plant 
is generally very small, although in stray 
instances it is so large as to give an impres- 
sion that the whole body of the organism is a 
niuseum of such relict parts, e.g., that of King- 
crab, Limulus in animals or that of Welwitzia 
in plants in which practically every degenerate 
part has some past history to proclaim. 

As. pointed out by Darwin^ (1888), according 
to the earlier theories of 'Genesis’ such parts 
found no satisfactory explanation. They were 
supposed to be present in the body of an 
organism either “to complete the scheme of 
Nature” or to “keep up the relations of sym- 
metry” which they often did not. But accord- 
ing to Darwin’s theory of descent through 
variations and Natural selection, they afforded 
another line of positive evidence in support of 
his theory. Ernst Haekel- (1886), Darwin-^ 
(1888), GoebeN (1900), Bower, (1901, 1935), 
Jeffrey" (1917), Sahni'^>‘> (1923, 1925), Brownei'> 
(1927) and others have used these structures 
in support of their views on certain problems 
in plant morphology; but on the whole, at- 
tempts at presenting them in a connected 


manner have been very few in bm ^ 
rature. The reasons for this aro ^ 
seek. The examples of such wasi< * » , 

are far more numerous in anim * * 
plants. For example, in the bt><* 
alone, anatomists have enumerJ-i y ^ ^ 
hundreds of such vestigial organs * ^ ^ 

rudimentary stalk of the pineal ^ 
brain, the nictitating membrane 
seven useless muscles never 
move his ears, and a good many I 
neck to hold his head down, the * * * 
of commensurable dimensions h' ^ 
week of conception, not to mentioi t 
form appendage, wisdom teeth cut 
etc. A plant has no such array 
parts. The fixity of life means a * ’ 
pline. It means no scope for aml>'^^ 
scope for speciation, and hence ^ * 
new organs to master the new ha 1 1 1 
Whatever organs it has, have to be ^ ^ 
best possible advantage, and that t * 
sible for purposes more than one*', 
tlierefore, can hardly be exti*:^”^" 
over- exuberant in its expressioi i 
much less in the expression of ^ 
parts. Secondly, by far the mos t 
process in the life of the plant is t ^ 
of photosynthesis. The law of ? - ^ * 
pansion is very important here, 
surface exposed, better it is foi' t 
and to do that effectively many 
a diffuse form quickly. In attain i r M 
of the developmental stages are 
over in ontogeny and others are < t « • 
cioing so, however, each one of 11 i « ^ 
able growing points of a plant » * ” 
story of the development of thi.^ > 
shoot on a miniature scale, and to < 1 1 
(1925, p. 204), “in both space 
Generally there is a tendency to dolt-1, 
parts: and the parts that succiM-*! 
serial homology. For example, tl 1 1 - 
bryonic leaf is generally simple imi % 
lings of many ferns such as Osimvtitii 
silia but becomes compound later jifl 
passed through a series of transit i« » 
(see Bower, 1923, pp. 87 and 5>:i i 
sporelings of Botrychium virght. i t g a 
Helminthostachys zeylanica, ho\,vt^ 
cotyledon is compound and trifolia 1 1 * 
The seedlings of some other fern k 
the bifoliate stage like Botrychiui f t 
rrcinthostachys. But despite such < * 
rapid development involving the 1 1 . 
parts one is surprised to find that lit, 
organs occur in almost all the grout 
e.g., the auxiliary cells in some rocl 
suff ultory cells in some species of i ^ i 
the spermatia in many rust fungi „ 
physes in mosses, the amphigastri x i ^ 
and perianth in some liverworts, tit 
in equiseta, the ligule in lycopods ;i> 
nella, the aphebiese in certain ferns? ^ '' -j 
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in the flowers of Welwitzia, the papillae repre- 
senting a stamen or a pistil in flowers of angio- 
sperms, the suppressed flowers in the spikelets 
of grasses, etc. These will suffice to show that 
the formation of vestigial organs is a pheno- 
menon of very wide occurrence throughout the 
rubric of the plant kingdom. The present 
paper, however, deals with the vestigial organs 
of the vascular cryptogams mainly, as these 
plants constitute a compact and archaic group 
possessing some striking examples of such 
organs. 

Some Ci-iaracteristics of the Vestigial Organs 
From what has been said above, it will be 
seen that the two important features of the 
vestigial organs are the simplicity of their 
structure and uselessness. The former is often 
quite obvious, but the latter is not easy to 
prove in many cases. Theoretically it is easy 
to conceive of some organs as useful and others 
as useless; but even then it is necessary to 
remember that those organs that are supposed 
to be useless now, are believed to have been 
useful in some remote past in the ancestors 
of plants which possess them to-day. In other 
words, their present ve.stigial state only indi- 
cates the negative extreme to which they have 
been driven from a state of usefulness through 
the operation of time and environment: and, 
therefore, it should alw’ays be possible to And 
several intergradations between these two 
extremes at any time in the history of the 
plant kingdom. And so it is. There are 
thoroughly vestigial organs, dwindling organs, 
arrested or aborted organs, atrofied organs, 
conservative yet simple organs, rudimentary 
organs, nascent organs, ephemeral organs, a 
long series of more or less useless organs. In 
each one of these the emphasis is not only on 
their simple character but also on their doubt- 
ful utility; and to reach a level of uselessness 
from one of utility, there must have been a 
long process, involving in the majority of cases 
millions and millions of years, if not billions. 
At any rate a consideration of the element of 
tim.e in the history of these organs is of para- 
mount importance as it is undoubtedly so in 
the case of those structures with which a 
palaeobotanist deals. When this fact is realized 
much of the controversy over the relative im- 
portance of these organs in morphological dis- 
cussions loses its sting; as in one’s eagerness 
to prove that a particular organ is vestigial in 
such and such a group, one is likely to empha- 
sise either its simplicity or its inutility or its 
antiquity. But such a unilateral emphasis on 
any one of these features is likely to lead to 
erroneous conclusions. What matters most in 
their consideration is probably the relative 
Ic.'vel of vestigiation shown by the organ con- 
cerned at any particular stage in the history 
of the plant both in the cycles of ontogeny 
as well as phytogeny. Thus an organ may 
develop only in embryological condition and 
may become vestigial in adult state.^ _ Some 
other organs may persist in adult condition but 
only in an arrested or atrophied form._ Still 
others may remain nascent for all the time to 
come under normal conditions but under cer- 
tain abnormal conditions may resume their 
original form. A few others may adapt them- 
selves to some secondary function and look 
quite odd, e.g., a root-like organ serving as a 


stem, e.g., protocorm of Lycopodium, or a stem- 
like organ serving as a root, e.g., the rhizo- 
phore of Selaginella. From the phylogenetic 
point of view also,, these must be carefully 
considered, as their occurrence is sometimes 
confined to the limits of individual plant, 
sometimes to those of a class. When they 
occur in two allied groups, we get good exam- 
ples of recapitulation. Their testimony in 
phylogeny, therefore, has to be taken with a 
certain amount of scepticism, as the same 
oi'gan may appear repeatedly in different 
periods in the past histor 3 " of the same group; 
or it may occur polyphyletically in different 
groups at the same or different periods; and 
having lost its function, it may be reduced to 
the ^ same level of vestige through a series of 
similar changes. The recognition of this fact 
is of great importance in dealing with them 
as many of our present-day series of plants are 
reduction series. And hence Goebel (1900, 
p. 61) warns : 

‘‘Arrested organs may be such as generally 
in the existing species (or in its one sex) 
never reached complete development; it is 
only our synthetic necessity which forces 
us always to the assumption of reduction- 
series, of which, however, many can only 
claim to be fictions, imparting aesthetic 
pleasure of bringing a series of facts into 
connection with one another.” 

Keeping this precaution in mind we shall 
now make a brief survey of the vestigial organs 
of the vascular cryptogams. 

A Survey of the Vestigial Organs of the 
Vascular Cryptogams 

For the sake of convenience these organs will 
be discussed as under: — 

(1) Embryonic organs which become vesti- 

gial in later stages; 

(2) Rudimentary organs which never attain 

full growth under normal conditions 
of life but under exceptional condi- 
tions reveal their true nature; 

(3) Arrested or atrophied organs which per- 

sist in a simple form in adult configu- 
ration; and 

(4) Internal organs reduced to vestigial state; 

the vestigial tissues. 

(1) Embryonic organs. — The true nature of 
the embrjmnic organs is often difficult to 
decide as they are ephemeral and as such re- 
present only decadent stages in the early 
development of a plant. Secondly, whenever 
an embryonic organ is said to be vestigial, it 
is with reference to a particular cycle of onto- 
geny. It may or may not be vestigial in the 
life-cycle of another plant belonging to the 
same or another group. Three embryonic 
organs have been , recognized as such. They 
are : (i) Foot, (ii) Suspensor and (iii) Proto- 

corm. 

(i) Foot. — It is well known that the root is 
a secondary organ of absorption of a leafy 
sporophyte, the primary organ of absorption 
being foot. The main function of the foot is 
to absorb food material from the tissues of 
the gametophyte till the young sporophyte 
developing on it is able to absorb food mate- 
rial for itself from the soil with the help of 
the root, when present. It is generally 
formed from the hypobasal half of the two- 
celled embryo and takes a position diametri- 
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cally opposite to that of the leaf in the quad- 
rant stage. This possibly suggests that the leaf 
and foot have opposite polarities like tiiose of 
root and stem. And, therefore, what root is 
to the adult sporophyte, the foot is to the young 
plant. But in further development of the plant 
a.s the root and shoot assume greater propor- 
tions, the foot dwindles and is left as a small 
vestige completely lost in the adult stage. 

That foot is an organ of considerable im- 
portance was known long since, as it happens 
to be the only absorbing organ of the non- 
leafy sporogonia of the mosses and liverworts. 
In the Anthocerotes also it becomes an organ 
of great physiological significance. In the 
sporophyte of this group, Notothylas excepted, 
there is a basal meristem which gives rise to 
a series of tetrads of spores from below. These 
ripen acropetally and are dispersed by the 
hygroscopic movements of the columella and 
elatsrs through the valves of the sporogonimn. 
On account of the ‘ basal meristem the sporo- 
phyte has an infinite capacity for growth : and 
to nourish such a growing sporophyte the foot 
becomes very massive and a permanent struc- 
ture in the morphology of the sporophyte. 
The foot, therefore, in this group is no longer 
an ephemeral organ as in the majority of 
liverworts but an organ of considerable utility 
throughout the life of the sporophyte. In the 
great majority of ferns also, the foot is only an 
embryonic organ but in the embryos of Marat- 
tia douglassi, Kaulfussia cesculifolia and Eqm- 
setum dehile it is a massive organ which persists 
much longer than it does in other plants of 
these groups. It was in consideration of such 
facts in the embryogeny of the Anthocerotes 
and the Eusporangiatae that Campbell^- (1911, 
p. 211) stated, now more than thirty-five years 
back : '‘Indeed so marked are the resemblan- 
ces in the early stage of development that they 
make the inference almost irresistible that the 
Ophioglossaceae must have descended from 
some simpler forms whose sporophyte bore a 
strong resemblance to Anthocerosy As a mat- 
ter of fact the embryo of Anthoceros bears 
such a close resemblance to the embryo of 
O. moliiccanum or to the adult plant, of 
O. simplex that one is tempted to call A.ntho- 
ceros almost a pTo-Ophioglossum. The signifi- 
cance of Campbell’s inference, however, be- 
came apparent only after the discovery of the 
Psilophytales from the Rhynian cherts by Kid- 
ston and Lang^>^ (1917-1921) and after the dis- 
covery of the gametophytes of the Psilotaceae 
by Hollo wayi-^ (1917) and Lawson^'"' (1917) in 
1917. In the embryogeny of the Psilctacese, 
there is no root, the whole of the lower part 
of the embryo being considered to be foot. 
Curiously enough this foot of the Psilotacese 
bears a close resemblance to the foot of Antho- 
ceros and is as much prominent in the embryo 
of Tmesipteris as it is in Anthoceros. Nay, at 
a certain stage in the embryogeny, the whole 
of the embryo of Tmesipteris is considered to 
be all foot by Holloway (1917). In the early 
life of the plant, therefore, the foot is a very 
useful organ in Psilotum, Tmesipteris and An- 
thoceros. This was a striking confirmation of 
the earlier idea that even in the early vascular 
plants the foot must have been a very .useful 
organ and not only vestigial as in the later 
vascular plants. 


In the examples mentioned above the foot 
a useful organ for a long time in the life ( 
the plant. Quite an opposite of this is see 
in the endoscopic embryos of Selaginella an 
Lycopodium. In these plants the foot becoiiK 
vestigial at a very early stage in the embvyc 
geny. In Selaginella the embryo being endc 
sporic, it is nourished by the parent-plant. Ti: 
gametophyte becomes consequently reduce 
and the food material is stored in the low6 
part of gametophyte in the form of a froth 
mass. The suspensor pushes the embryo in t.li 
region, and the foot, therefore, is reduced 1 
a vestigial state soon. Between these tw 
extreme cases (1) where the foot is an e>; 
tremely useful and persistent organ an 
(2) where it is a mere decadent useless stagi 
in the great majority of the vascular cryptc 
gams, it is an ephemeral organ which become 
vestigial in adult condition. 

The other embryonic organ which become 
vestigial in adult state is suspensor. Its mai 
function is to change the direction of tije grow 
ing embryo in such a manner as to push ' : 
in those regions where the food material i 
stored. It is a matter of common knowledg 
that this organ occurred repeatedly in differer 
groups of plants in the history of the plar 
kingdom, e.g., in the Lycopodiales, Filicale: 
Coniferales, Gnetales and in angiosperms. It 
phyletic history shows that it is not of constar 
occurrence even within the limits of a genu* 
much less in. larger groups such as classes o 
phyla. For example, it occurs in Botrychiiin 
Helminthostachys, Danea, and Angiopteris; bu 
it is not of quite constant occurrence in th 
first and the last genera mentioned abov( 
Once Miss Lyon^<‘ (1915) was so much im 
pressed by this structure that she achsall; 
proposed a new genus “Sceptridium’’ in th 
Ophioglossaceae to include such species o 
Botrychiuni as have suspensor. If occurs i; 
almost all the species of Selaginella, but it i 
said to be absent in 5. pumila found in Cap 
Colony, South Africa (see Duthie,i" 1926) 
Obviously then in suspensor we are having ; 
decadent structure not of constant occurrenc' 
in phylogeny. According to La Motte^'^ (1937 
in Isoetes also it shows a great variability o 
direction. 

As a rule the development of such decaden 
parts is very rapid in ontogeny and they dis 
appear also very rapidly in the life-cycle 
because, the parts that serve no useful purpose 
in the economy of a plant are last to appea: 
and first to disappear, e.g., the corolla in Cruci 
feree or the calyx in Compositse. Very oftei 
these organs show precocious development anc 
on that account look very conspicuous in com 
parison to the surrounding parts at certaii 
stages in embryogeny. Thus the suspensor o 
Angiopteris is the largest part of the two- 
celled embryo, and so is the foot in the earl: 
embryos of Tmesipteris, Marsilia, Equisetum 
etc. 

The third embryonic organ of the vascula: 
cryptogams w^hich becomes vestigial later i: 
the protocorm. The students of cryptogami( 
botany are familiar with the classical theor: 
of protocorm as the forerunner of the vascula] 
sporophyte enunciated by Treub^^ (1884-1838) 
This organ develops as a massive structure ir 
ly copods, having all the characteristics of c 
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sl|oot. It closely resembles the adult plant of 
Pnylloglossiim with its tuber and annual clus- 
ter of leaves as in some orchids such as 
Habinaria diphylla. To this embryonic tuber- 
bearing protophylls Treub has given the name 
“protocorm”. He considered it to be an organ 
of great antiquity. But his claim was freely 
contested by Goebel^*' (1904) and Bower^i 
(1908) who looked upon it as an organ of 
pe]-ennation having only physiological signifi- 
cance. Holloway^- (1917-1920), however, in 
his researches on the prothalli of the New Zea- 
land species of the genus Lycopodium found 
that this organ though of great use to the plant 
in perennation, is capable of dividing dichoto- 
moLisly and can bear bulbils as are found on 
the sporophyte of Lycopodium. And, there- 
fore, he came to the conclusion that it is not 
an organ of mere physiological importance but 
also of phylogenetic significance. 

But the most unexpected confirmation of 
Ti-eub’s views came with the discovery of the 
Psilophytales by Kidston and Lang (1917). In 
the morphology of these of primitive land 
plants, there is a swollen portion at the base, 
and especially in Hornea lignieri, which bears 
a close resemblance to the protocorm of lyco- 
pods. This means that we are able to tele- 
scope the existence of the protocorm of mod- 
ern lycopods in the Devonian plants, a period 
of not less than 300 millions of years. What 
is then the real significance of this organ ? 
W'as not Treub-'-i (1890) right in regarding it 
as a vestigial structure of great antiquity ? 
Probably he was. Because, it is quite possible 
that this structure might have arisen as an 
organ sui generis which might have had in 
some remote past adapted itself secondarily to 
its present function later, for which it was not 
very well suited. And hence in course of time 
it may have become partly vestigial and partly 
useful as Holloway--^ (1920, p. 233) thinks. 
Such examples of secondary adaptations of ves- 
tigial organs are quoted by Darwin--' (1888) 
himself. For example, the styles in the flowers 
of some Compositas though vestigial for their 
original purpose, secondarily help to brush 
aside the pollen. This is really a good exam- 
ple of successful secondary adaptation on the 
part of a vestigial organ, whereas protocorm 
and rhizophore suggest imperfect secondary 
adaptation. To my mind the same is probably 
the explanation of the axes of intermediate 
character such as Nathorstiana stem base, 
rhizomorph of Isoetes, Stigmarin axes, rhizo- 
phore of Selaginella, etc. 

Another good example of successful adapta- 
tion on the part of a reduced structure is to 
be found in the hydathodes of Equisetum.-^* 
It is generally believed that the Catamites had 
leaves larger than those of the modern EquL 
setum. The former had stomata on the adaxial 
surface which became useless later; but sub- 
sequently they got associated with a vein and 
were transformed into hydathodes of epithem- 
type, and are functioning as such in many 
species of living Equisetum- 

(2) Rudimentary or Nascent Organs. — Apart 
from the vestigial organs noticeable in embryo- 
geny, a rudimentary organ may persist to a 
much later stage in a nascent form. Ordi- 
narily it does not reveal its vestigial nature ; 
but under the strain of some abnormal condi- 
-^ions it is brought out very clearly. Two such 


^^3-^ples at least are knowm. In some species 
of Selaginella there are small pads or protube- 
rances in the axils of leaves in the place of 
liiizophores, e.g., in 5. rupestris. These gene- 
rally remain _ localised, but under the excep- 
tional conditions they grow out into normal 
ihizophores and bear even leafy shoots. The 
ether example is to be found in the annulus 
of Equisetum. In the majority of species 
of Equisetum, the annulus does not bear any 
sporangia ; but the annulus of E. giganteum 
is normally sporangiferous. 
Vvhat is more interesting, some species such, as 
E. palustre, or E. arvense show this condition 
occasionally. 

Many of the abnormalities interpreted as 
reversion to the ancestral condition are prob- 
ably due to the fact that the organs in ques- 
tion have been retained in course of evolution 
in a very reduced form. It is on thiis hypo- 
thesis that Bower (1901) considers the abortive 
sporangia found at the base of the strebilus in 
many species of Lycopodium, Selaginella, 
isoetes and Psilotum to be vestigial. 

(3) Arrested or Atrophied Organs . — These 
also persist in adult configuration and it is 
only the comparative or the developmental 
history that reveals their true character. In 
the adult leaflet of Nephrolepis, Osmunda and 
some other ferns there is a small auricle at the 
base of the leaflet. This little organ represents 
the third lobe of the embryonic pinna which 
is tri-foliate and acquires its elongated adult 
form by suppressing the basal lobes through 
a series of developmental changes. Similarly 
on the adaxial surface of the sporocarp of 
Marsilia there are two or more teeth present 
which represent arrested pinnae and confirm 
the foliar nature of that organ. The conamon 
kidney-shaped indusium of Nephrolepis, Ne- 
phr odium and other genera is supposed to have 
been derived from the cup-shaped indusium 
split into two parts outer and inner as in some 
Davalloid ferns. The inner indusium does not 
develop. Only the outer one develops and 
forms the usual kidney-shaped type. But in 
some genera of the Davalloid ferns to which 
Nephrolepis belongs the inner indusium is seen 
in a rudimentary form, e.g., in Hypolepis (see 
Bower,-'*--^ 1823, pp. 221-223 and 1928, p. 11). 
A similar vestigial indusium is also found in 
Marsilia and Pilularia which suggests their 
aflinity with the Schizsecese. 

The spore-producing parts of the Ophioglos- 
sacese were a very controversial topic since 
long; but the discovery of the early Devonian 
plants in which sterile and fertile parts have 
been associated together, called telome, threw 
a new light on these structures. At the distal 
ends of the little sporangiophores arranged in 
two rows in Helmonthostachys there are clus- 
ters of small leafy outgrowths. These little 
appendages were meaningless so far. But now 
with the help of our knowledge of the Devo- 
nian genera we interpret these as vestiges of 
leafy parts which were of commensurable di- 
mensions in the ancestors of the Ophioglossa- 
cese. The affinity of the Ophioglossaaieae to 
the Coenopteridinae, though remote, is largely 
based on this fact.-^ The same is probably the 
interpretation of the ligule of lycopods, Sela- 
ginella and Isoetes and also of the buds some- 
times noticeable in the seedlings of Osmunda 
and in Botrychium.^^ 
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(4) Vestigial Tissues , — The last category of 
the vestigial parts found in the vascular cryp- 
togams are the internal organs reduced to a 
vestigial state, the so-called vestigial tissues. 
A large number of examples of these are 
known; but I do not propose to survey them 
all here. Only a few striking examples are 
cited below. 

It is well known that the centripetal xylem 
is not s 2 en in the stem of living Equiscturn 
but it was quite a general condition of the 
whole stock in the anatomy of Protocalamites. 
Curiously enough this condition is seen in the 
traces of the reduced vegetative leaves of 
E. viaxiinum and in the traces of the reproduc- 
tive leaves of E. palustre and E. hiemale. The 
condition here is identical with that of the 
leaf-traces in Lycopodinae. 

Another good example is to be found in the 
leaf-trace of the living Cycadales and the Cyca- 
doillicales. In the Cycadofilicales of the 
Palaeozoic period the bundles of the stem were 
always characterized by the presence of centri- 
petal or cryptogamic xylem. But this is con- 
spicuously absent in the stem of the living 
Cycadales. However,, there is a clear and 
universal presence of centripetal wood in the 
foliar hbro-vascular bundles of the living 
Cycadales. 

Similar vestigial traces of xylem are also 
found in the teeth on the sporocarps of Mar- 
silia and Pilularia and in the ochreola notice- 
able at the bases of branches of Equisetum 
species. In many species of Equisetum och- 
reola lack vascular traces; but Milde-^i (1867) 
has found them in the ochreola of E. arvense, 
E. limosum and E. hiemale. It is well known 
that the nodal structure of E, variegatum and 
allied species where remnants of siphonostele 
are noticeable has been interpreted to be vesti- 
gial by many competent authors. The cam- 
bium found in the stem of Botrijchium, 
E. maximum and Isoetes is also of a similar 
nature. 

All these examples are quite sufficient to 
show the widespread occurrence and the vari- 
ety of structures called vestigial in the vascu- 
lar cryptogams. In dealing with them, it is 
obvious that the concept when structures are 
being considered is qualitative; and it is quan- 
titative when the functions are being consi- 
dered. This distinction, however, is not well 
recognised in botanical literature; but to my 
mind it is of considerable theoretical import- 
ance as will be seen from what follows. 

The Origin of Vestigial Organs: A Rationale 

We shall now turn to some theoretical con- 
siderations. How can the origin of the vesti- 
gial organs be conceived ? There is but little 
positive information to which we can turn in 
answer to this question. We have no doubt 
sufficient information at our disposal regarding 
the course of their development and degenera- 
tion also but that does not take us much 
further. It is possible, nay probable, that an 
organ having gone out of use for several gene- 
rations thriving under the same set of environ- 
ments for millions of years may have been 
atrophied and reduced to a state of a rudi- 
mentary structure in heredity. But how can 
disuse ever act on an organ never used and 
already reduced and reduce it still further to 
a state of vestige ? The principle of economy 
of materials in an expanding form of the body 


may perhaps be one of the reasons for this : 
but that does not solve the whole problem as 
there are cases on record where no such (eco- 
nomy seems to have been cfTccted, c.p., in the 
production of a small papilla consisting of a 
few cells in a flower. The difficulty is genuine 
and has been well recognized by many investi- 
gators. Here is an example : 

“After an organ has ceased being used, 
and has become in conseciuence much re- 
duced, how can it be still further reduced in 
size until the mei*est vestige is left : and 
how can it be finally quite obliterated ? It 
is scarcely possible that disuse can go on 
producing any further effect after the organ 
has been functionlcss. Some additional ex- 
planation is here requisite which I cannot 
give.”*^- 

These lines come from an ardent investigator 
no less than Darwin himself. But we must 
remember that these lines were written by him 
in 1858 when he had not had any occasion to see 
much of the later development in the science 
of modern Biology. Too great a faith in ortho- 
gcnetic continuity of species as Darwin had, 
can lead to no other conclusions than these. 
But with the recent advancement of the surg- 
ing wave of mutation theory, the breaks in 
the life lines now appear to us to be more 
real than apparent. By some fruitful chance, 
by" some strange reorganization of the chroma- 
tin matter, by some sudden change in tempe- 
rature either hot or cold, by an unknown 
chemical or bacterial stimulus, by the action 
of some unseen and unknown radiations, the 
nucleus of a cell in a species undergoes gene- 
mutations which result in bringing out new 
forms with new morphological characters, 
howsoever small they may be; and some of 
these do persist in times to come. Some of 
these characters are stable and useful and help 
the organism in adapting itself to its environ- 
ments and in mastering them better ; and 
others are equally useless for all that. A few 
ethers are of doubtful utility and get simpli- 
fied and reduced to a rudimentary state in 
course of time. Some of these useless features 
get secondarily adapted to some purpose other 
than the original one for which they were 
meant and become partly vestigial and partly 
useful. Still others result in monstrosities and 
bring forth odd forms with strange characters. 
Many of these are quite unstable and arc soon 
lost in heredity, but some do persist and be- 
come vestigial. How significant in this con- 
nection is T. H. Morgan’s finding that quite 
a large number of mutations he was able to 
induce in Drosophila resulted in the atrophy 
of some parts and were both unstable and use- 
less.*^'^ But some of the gene-mutations of 
doubtful use do persist in the body of an 
organism. May it not be that in the plants 
also some such mutations have given rise to 
changes which resulted in producing parts ap- 
parently useless, at any rate of doubtful 
utility. Natural selection having acted upon 
these and having found them useless may have 
reduced some of them to a rudimentary state 
and others to a state of vestige only. How- 
ever, it is necessary to state here that I do 
not want to suggest that every vestigial organ 
owes its origin to gene-mutations, though I do 
feel that many of them may have arisen that 
way. Natural ^election having acted upon 
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tliem and having found them to be of no direct 
use to the organism, may have reduced them 
to a vestigial condition. Truly vestigial organs, 
therefore, would be those that have arisen in 
heredity qualitatively as parts de novo on 
account of gene-mutations and have persisted 
in heredity notwithstanding the plain stamp 
of inutility they might have obtained later. 
Heroin then perhaps ' lies the rationale of a 
problem, left quite open by the unbiased mind 
of Sir Charles Darwin. 

I take this opportunity to thank Professor 
J. J.^Asana for his kindness in going through 
the man ciscript and making me some useful 
suggestions. 
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T N the death of Alexander Bogomolets the 
Soviet people have lost one of their best 
and most devoted scholars. He was born sixty- 
five years ago within the dreary walls of Kiev 
Pj*ison where hi.s mother had been imprisoned 
for revolutionary activities by the Czarist re- 
gime. As a child he was marked for his excep- 
tional abilities. After a brilliant high school 
career be joined the medical faculty in Odessa 
University in 1900, passed his final examination 
with honours in 1906, and was appointed 
Assistant Professor of Pathology. His re- 
searches on “Structure and functions of supra- 
renal glands both in the healthy and sick 
organisms” got him his doctorate in 1909. 
After one year’s work in the physiological labo- 
ratory at Sor bonne he was appointed Professor 
of General Pathology in Saratov University 
which post he held till 1925 when he was elect- 
ed Professor of Pathological Physiology at the 
Second Moscow University. On the death of 
Bogonov, Bogomolets succeeded him as^ the 
Head of the First Blood Transfusion Institute, 
Moscow. 

Bogomolets’ researches and contributions 
are varied and many. He established the lipoid 
nature of the secreta of cortex of suprarenal 
glands and originated the idea of iono-endo- 
crinous regulation. He attached great import- 
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ance to the reticulo-endothelial system and its 
role on longevity and immunity. He showed 
that the disturbances in the functions of this 
system led to a number of ailments and 
to premature old age. By causing immunity in 
animals using elements of reticulo-endothelial 
system he obtained a serum which was used in 
the U.S.S.R. with particular success during the 
war in the treatment of wounds and fractures. 
Bogomolets and his school undertook intensive 
study of conditions which facilitate longevity 
in certain parts of U.S.S.R. and elaborated 
modes for preventing premature old age and 
prolongation of life. 

His publications include inaportant works in 
the sphere of immunity, anaphylaxis, allergy, 
pathology of blood circulation and mechanism 
of the action of blood transfusion. In 1929 be 
was elected member of Academy of Sciences, 
Ukranian S.S.R., of which he subsequently be- 
came President. In 1932 he was elected member 
of the Academy of Sciences of the U.S.S.R. He 
achieved the highest honours possible in the 
Soviet Union; twice he was elected deputy to 
Supreme Soviet of U.S.S.R., and was the 
Deputy Chairman of Supreme Soviet of Uk- 
ranian S.S.R. He was one of the recipients of 
the “First-class Stalin Prize”. 
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A NOTE ON ‘'THE POSSIBLE EFFECT 

OF THE ATOMIC BOMB TEST AT 
BIKINI ON RADIO RECEPTION AT 
ABOUT 3-05 A.M. (I.S.T.) 

ON 25th JULY 1946 

It is known that an atomic bomb on burstuig 
will give rise to a considerable mass of ionised 
vapour at a pressure of lO"^ to lO-* atmospheres 
and a temperature of several million degrees. 
A large amount of radio-activity will be pro- 
duced, part of which may decay quickly 
whereas some portion may persist. It is, there- 
fore, exp acted that there may be ionization 
over the surface covering a very large distance 
and that the ionospheric conditions at lower or 
greater heights may also be affected. A study 
of the propagation of radio signals as well as 
atmospherics originating from points situated 
at large distances from Bangalore in the Bikini- 
Bangalore direction around the time of the 
test was undertaken. 

Bikini Lagoon is situated about 6,250 miles 
more or less due East of Bangalore (to be 
exact, 2° -5 South of due East of Bangalore). 
The experimental arrangements set up for 
simultaneous operation at the Department of 
Electrical Technology and the D.F. Hut of the 
Indian Institute of Science, Bangalore, India, 

were as follows : — x- i 

(1) British Radio Research Board Directional 
Recorder . (for atmospherics) operating on 
20 OOO metres. — This was set up for study or 
the propagation of atmospherics on 20,000 
metres from that direction (the origin of such 


atmospherics might be at very largo distances 
from Bangalore and their transmission path 
w^ould mostly be over the sea). The record- 
ing was arranged on the longest possible wave- 
length in long- wave band to include atmosphe- 
rics originating at greatest distances. 

(2) A sensitive field strength measuring 
arrangement set up for measurement of the 
electric field intensity of an American short- 
v/avc station on 25-3 metres in the direction of 
Bikini at Bangalore. Since a portion of the 
transmission path through ionosphere was in 
light and the other in darkness during the 
period of observation, the American station of 
25-3 metres wave-length was selected lor ob- 
servation in preference to others on wave- 
lengths shorter or longer than 25*3 metres. 

The research workers taking part in the ob- 
servations were Messrs. B. N. Prakash, S. M. 
Das-Gupta, N. V. Narayana Rao, J. Das, Amal 
Ghosh and S. K. Chatterjee. The time occu- 
pied in the observations was from 12 hiidnight 
to 5 a.m. (I.S.T.) on the 25th July 1946 (the 
atomic bomb test came off at about 3.05 a.m. 
I.S.T.). 

Analysis of the observations made with the 
Directional Recorder operating on 20,000 metres 
has shown that the number of atmospherics 
per minute increased suddenly to a high ffgure 
at 3.05 a.m. and remained at a high level till 
3.14 a.m. and that the strength of the disturb- 
ance varied rapidly remaining very unstable 
till 3.05 a.m. and subsequently became quite 
stable. Fig. 1 shows the observations for the 
period 2.30 to 3.45 a.m. 
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^ Hesults of observation on the American sta- 
tion on 25-3 metres have shown the follow- 
ing ; — (a) The electric held intensity at Banga- 
lore decreased considerably at about 3.05 a.m. 
and remained at ^ a very low value from 30 
seconds to 1 minute with the result that 
Signal/Noise ratio became extremely poor for 
reception. ( h ) Tlie electric held intensity at 
Bangalore became negligibly small (similar to 
that in a “radio-fade out”), and the noise level 
very high from 3.52 a.m. to 3.55 a.m. so that 
the station was completely masked for about 
3 minutes. From 4 a.m. onwards, the recep- 
tion of the same station was fairly good, as 
before 3 a.m. 

No dehnite conclusions regarding ionization 
either at lower (below ‘E’ layer) or greater 
heights or over the surface can, however, be 
drawn from the results of the above experi- 
ments due to a few uncertain factors. The 
note is meant to be a record of the effects 
observed on the reception of radio signals and 
atmospherics between 2.30 and 4 a.m. on the 
25th July 1946. 

Dept, of Electrical Technology, 

Indian institute of Science, 

Bangalore, S. P. Chakravarti. 

Auguiit 3, 1946. 


THE APPARENT ENLARGEMENT OF 
THE SUN AND THE MOON NEAR THE 
HORIZON 

It is a matter of common experience that the 
rising or setting sun and moon appear over- 
sized when near the horizon. It is hard to 
believe, but true, that they are no bigger at the 
horizon than when they are at the zenith. The 
explanation for this phenomenon cannot be 
sought in atmospheric refraction; for, such 
refraction has the effect of causing not an 
enlargement, but indeed a slight diminution in 
the horizon sizes of the sun and the moon.i 
If we ignore this slight diminution, then there 
is hardly any change in the sizes of the images 
of these luminaries on the retina, as they move 
across the horizon. To explain this observa- 
tion on purely geometrical grounds is thus 
impossible. The view that is generally held^ 
seems to be that this illusion is an error of 


interpretation by the eye, which unconsciously 
adopts different scales for the measurement of 
objects in the sky according to their distances 
from the zenith. Due significance does not, 
however, seem to have been given in this con- 
nection to the sharp variation in the apparent 
luminosity of the sun and the moon when pass- 
ing the horizon. The considerations set forth 
in this note would show that the tendency for 
the eye to employ diverse scales for the esti- 
mation of the sizes of the sun and the moon 
at the zenith and the horizon can be traced to 
the sharp variation in the apparent luminosity 
of those bodies as they move across the 
horizon. 

_ For the sake of simplicity, we shall first con- 
sider the case of the setting sim. During the 
process of the apparent movement of the sun 
in the sky on any day, it is easily seen that 
the physical distance separating the earth from 
the sun is unchanged. The actual diameter of 
the sun is also an invariant quantity. The 
angle subtended at the eye by the sun is 
therefore constant, neglecting the slight de- 
tractive effect of atmospheric refraction. The 
apparent brightness of the sun in contrast with 
the background is, however, very much more 
at the zenith than at the horizon. For, as the 
sun nears the horizon, there is increasing ab- 
sorption and scattering of the sun’s light by 
the atmospheric constituents. As a result of 
this, the intensity of the light reaching the eye 
from the sun is reduced and the setting sun 
becomes increasingly red. The sun would thus 
seem to lose its brilliancy as it nears the 
horizon. 

While investigating the apparent shape of 
the sky at sunset, the author has found that, 
with gathering gloom at sunset, the horizon 
appears gradually to drift into the distance.-*^ 
In a recent paper on the apparent shape of the 
sky,-* the author has put forward arguments 
for the view that the human eye tends to 
place darkening objects at increasing distances 
from the eye. The waning luminosity of the 
setting sun would thus incline the eye to feel 
the sun to be moving farther away. 

The subjective estimation of the size of any 
object is based primarily on the angle sub- 
temded at the eye by the object and its appa- 
rent distance. If two spherical objects, both 
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equally bright but at different distances, sub- 
tend to th(.^ same angle at the eye, the eye has 
learnt to associate a greater size with the 
more disant object. Let us suppose that, while 
the angle subtended at the eye by the same 
object remains unchanged, its apparent dis- 
tances increases. Then, the farther the object 
seems to recede, the bigger would be the size 
the eye would associate with the object. The 
sun subtends practically the same angle at the 
eye throughout its apparent journey across the 
sky but would seem to go farther away from 
the observer as its brightness decreases at sun- 
set. This apparent increase in the distance of 
the sun from the observe!, while the subtended 
angle remains virtually constant, would have 
the effect of causing the illusion of an enlarge- 
ment in its size. 

The setting sun appears largest when its 
luminosity reaches its minimal value. Further, 
on days when the sun’s luminosity is greatly 
reduced, as by a hazy atmosphere, we feel the 
sun’s apparent diameter to be correspondingly 
enhanced. The apparent enlargement of the 
setting sun may thus be an effect arising out 
of the variation of its apparent luminosity 
relative to the background illumination. 

The over -estimation of the sizes of the rising 
sun or moon and the setting moon may be 
similarly explained as originating in the wax- 
ing or waning luminosity of those bodies. 
Again, the illusion of the full-moon looking 
larger than the sun though both these bodies 
subtend about the same angle on the average 
at t}!e eye of an observer on the earth, may be 
attributed to the small luminosity of the moon 
compared with that the sun has at the same 
elevation above the horizon. 

The author wishes to thank Dr. S. R. Savur, 
ph.D. (Lond.), Regional Director, Regional 
Meteorological Centre, Madras, for his kind 
interest in the work. 

Meteorological Office, 

St. Thomas’ Mount P.O., 

Madras, D. Venkateswara Rao. 

Jv.7ie 5, 1946. 
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AN INSTANCE OF THE OCCURRENCE 
OF mOJftlLlA ALBICANS (CANDIDA 
ALBICANS) IN DENTAL CARIES 

It is nearly a century since informations on 
the nonascusporogenous and filamentous yeasts 
called '‘Monilias” began to accumulate, but we 
cannot as yet say that our knowledge regard- 
ing them has gone beyond a mere beginning of 
a systematic study. These micro-organisms 
have been shown to be associated with a num- 
ber of pathological conditions and other habi- 
tats. From 1853'' onwards scores of papers 
have been published in connection with these 
organisms, but no attempt will be made here 
to review all the important literature. The 
year 1923, however, marks an important date, 


as it is in that year that Berkhout- suggested 
the generic name Candida for these micro- 
organisms till then loosely classilied among 
monilias. For it is recognized by all medical 
mycologists that it is incoi rect to use the term 
monilia as a generic term. Bonham,-^ however, 
is of the opinion that the name established by 
usage in medical literature be retained. What- 
ever generic term may be kept, it docs not in 
any way minimize the intrinsic difficulties cn- 
coiintei'ed in their identification or lower their 
significance in medical mycology. Tlie more 
recent publications of Stelling-Dckker, ‘ Lan- 
geron and Talieo,^' Loddoi*,*’ Martin ct al.p 
Langeron at d Guorra,"' Martin and Jones'* and 
Conant“' have, however, dispelled a great deal 
of difficulties and led to a more accurate recog- 
nition of these micro-organisms. 

The monilias are usually associated with 
thrush, but recently they have been suggested 
to have a role in dcimatoses and pulmonary 
diseases. They have been also isolated from 
cases of carcinoma, tuberculosis and even from 
individuals with no definite or demonstrable 
pathologic lesions. Even though it is not the 
intention of the present authors to assign any 
actiological role to Mo7iilia albicana in the 
occurrence of dental caries, nevertheless, this 
species had been once isolated from a ease of 
dental caries of a molar in its third degree of 
decay. 

The presence of this organism within the 
pulp of the tooth is interesting from more than 
one point of view. Firstly, even though yeast 
and yeast-like organisms have been associated 
with buccal flora, there is not in evidence, so 
far as these authors arc aware, a case where 
monilia have been found within the tooth or 
associated with dental decay. Secondly, this 
organism was isolated from carious lesion 
after the tooth had been subjected to a drastic 
chemical .sterilization process not hitherto em- 
ployed for animal tissues, but which lias been 
employed with success for isolating bacteria 
from the root nodules.** This process was em- 
ployed with great success by the authors in 
connection with their work on dental caries*- 
and in one case a monilia was isolated. 

It was with great deal of difficulty that 
the isolated organism could be identified 
as monilia. It presented difficulties because 
of its slight but successive changes in 
morphological and cultural characters. When 
it was first isolated, it microscopically ap- 
peared exactly like a yeast — round or oval 
yeast-like budding cells that are rather irregu- 
lar. Colonies were moist and creamy. But 
gradually the structure and consistency of the 
colonies changed, and dry well-developed 
“tree-like” mycelium with chlamydosphores be- 
came the feature of the colonies. In the begin- 
ning a smear could be made easily from the 
colonies and stained with any of the stains 
such as Loeffler’s methylene blue; but when 
the transformation was complete, it was not 
possible to make a smear and constantly the 
morphological features had to be studied by 
the split-disc method of Vernon *’‘^ and exam- 
ined after staining with lactophenol. Such 
changes had been observed by several workers. 

A complete physiological examination con- 
ducted on the lines recommended by Martin 
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et alj and later reported by Mackinnon etaO-^ 
which included tests for growth in alcohol, 
assimilation oi’ nitrogen, gelatin liquefaction, 
carbohydrate reactions, growth in corn-meal 
agar, etc., clearly revealed that the isolated 
organism was none other than Monilia albicans 
(Candida albicans). Even though the Duke 
Hospital Report" indicates 47 out of a total of 
124 monilia cultures to have had their origin 
in sputum, still, in view of the fact that 
M. albica7is has not yet been reported to have 
been found in the interior of a decaying tooth, 
it is hoped that this note will be of interest to 
tliose interested in monilias. 

Microbiology Dept., 

St. Xavier’s College, J. V. 

Bombay, Meenakshi V. Shetty. 

August 1946. 
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MARCASITE IN TRAVANCORE LIGNITE 

The occurrence of marcasite has already been 
reported in the Geological Reports of Travan- 
corc.^ But no work on the chemical aspects 
of Travancore marcasite seems to have been 
done. The purpose of the present work is to 
determine the percentage of marcasite in 
Travancore lignite and also to explore the 
possibility of the utilisation of its sulphur con- 
tent. 

In Travancore, marcasite occurs distributed 
in the lignite beds at Varkalai and also in 
certain localities in the north. It is present as 
tin white cylindrical pieces varying in diameter 
from y 4 " to 1'' nd also as small concretions 
and nodules inside lignite. Representative 
samples were collected along with the sur- 
rounding lignite from six different localities. 
Each was crushed and weighed after drying in 
the sun. The marcasite in it was then separat- 
ed by gravity^-washing, and again weighed after 
drying. The results of this experiment with 
the six samples gave an average of 5-6 per 
cent, by weight of marcasite to be present in 
lignite. The sp?cihc gravity and chemical 
composition of marcasite as known- were 
identical with those of the mineral under in- 
vestigation. On treating the mineral and also 


authentic specimens of pyrites with hydrogen 
peroxide, sulphur separated only in case of the 
latter, thus establishing that the mineral was 
marcasite.-^'-i Known weights of' the mineral 
were roasted, separately in a combustion tube, 
and the gaseous oxides of sulphur evolved 
were absorbed in alkaU. It was then oxidised 
by bromine water, and the amount of sulphur 
was estimated as barium sulphate. It was seen 
that the whole of the sulphur could be made 
available as gaseous oxides. 

Although marcasite obtained as bye-product 
in coal mining industry has been used as raw 
material in the production of sulphuric acid in 
Germany and America''-'' it is not possible to 
pronounce any opinion on the matter about 
Travancore marcasite because the extent of 
lignite deposits at Varkalai is under investiga- 
tion and so the amount of marcasite that could 
be obtained is uncertain. 

Chemistry Department, 

University College, K. Viswanathan Nayar. 
Trivandrum, 

July 26, 1946. 
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CHEMISTRY OF KURCHI SEEDS 
PART IV. ISOLATION OF GALACTOSE 
FROM THE PICRIC ACID HYDROLYSIS 
OF THE GLYCO-ALKALOID 

In a recent communication to this Journal, the 
isolation of a glyco-alkaloid from kurchi seeds 
and its hydrolysis with aqueous hydrochloric 
acid have been reported.^ It seemed advisable 
to use picric acid as the hydrolysing agent as 
it would also precipitate one of the hydrolytic 
products, viz., the base as an insoluble picrate. 
The filtrate from the picrate, after treatment 
with lead acetate to remove phenolic bodies, 
was expected to yield the sugar. This method 
proved quite successful and led to the isolation 
of galactose which was characterised by its 
melting point, specific rotation, formation of 
mucic acid on oxidation with nitric acid, and 
the preparation of its osazone. 

3*6 G. of the crystalline glyco-alkaloid^ dis- 
solved in 15 c.c. water, was treated with a 
saturated aqueous solution of picric acid till 
there was no further precipitation. 0*5 G. of 
precipitated picrate gave on crystallisation 
from alcohol 0*1 g. of sparingly soluble cones- 
sine picrate, m.p. 220-21° C., and the alcohol- 
soluble picrate yielded on crystallisation from 
aqueous acetone (1:1) 0*1 g. of yellow needles, 
m.p. 113-16° C., the base from which is being 
investigated. The filtrate after removal of pi- 
crates was treated with 20 per cent, lead ace- 
tate solution till no further precipitation oc- 
curred and the filtrate from the lead precipi- 
tate was de-leaded by hydrogen sulphide. The 
filtrate was decolourised with norite and the 
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decolourised stilulion evaporoJed to a syrupy 
residue (1*7 . The syrui) on repealed cx- 

Iraction with cold absolute alcohol yielded 
O'l of sLii^ar in the lorm of a wliite powder, 
m.p. 1:10-1G()". 0-()47 in II) e.c. aqueous 

solution i^'ave in a decimeter tube a rotation of 

-h ()-4()T Therefore |« | r - On oxida- 
tion with 1 :2 nitric acid the sugar gave an 
alcohol-insoluble product, m.p. (190*’-) 21()‘'‘ 

corresponding to nuicic acid and with phenyl- 
hydraziiK' the sugai* gave an osazonc, m.p. 200" 
proving the sugar to be galactose. 

My thanks are due to Mr. P. Ramaswami 
Ayyar for guiding the work and to Dr. P. C. 
Guha for kind interest. 

Depit. of Pure & ApiDlied Chemistry, 

Indian Institute of Science, 

Bangalore, (Miss) R. J. Irani. 

Auguai 5, 194(). 
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REFRACTIVE INDEX OF MILK 

In the course of experiments on the determina- 
tion of refractive index of milk with the Abbe 
refractometer, the separation of fat from the 
milk enabled an accurate determination of the 
R.I. without alTccting the value obtained. This 
figure, it will be noticed, represents, unlike the 
usual figures tor milk sera, the true refractive 
index of milk. After a few trials, the follow- 
ing method was devised for the quick deter- 
mination of the .R.I. About 10 c.c. of milk in 
a Gerber butyrometer is centrifuged for live 
minutes in an ordinary milk centrifuge, the 
defatted milk carefully collected and tested 
for R.I. 

Nearly 100 genuine samples each of cow and 
buffalo milk from the Military Dairy Farm, 
Hebbal, Bangalore, and about 20 random sam- 
ples from animals under widely differing con- 
ditions of management in the City were ana- 
lysed and tested for R.I. (40° C.) as described 
above. The R.I. of all the samples of cow 
milk was confined to the range 1-3449 to 
1-3471, while that of buffalo milk lay betw'ccn 
1-3460 and 1-3402, the most frequent value for 
cow milk being 1-3450 and for buffalo milk, 
1-3480. The refractive constant TC (Lorenz 
and Lorentz’) tor each type of milk was more 
distinct, and fell within still narrower limits. 
For cow milk ‘K’ was between 0-2065 and 
0-2075, and for buffalo milk, 0-2076 and 0-2088. 

From the available data it is concluded that 
cow milk with R.I,< 1-3449 and K < 0-2065 
and buffalo milk with R.I. < 1-3460 and K< 
0-2076 can be considered to be adulterated 
with water. Viewing the R.I. and K in con- 
junction with each other, it is in general, pos- 
sible to detect samples of watered buffalo milk 
designed to pass off as cow milk. In such 
instances, while the R.I. is too high for cow 
milk, K will be found too low for buffalo milk. 

Added skimmed milk in buffalo milk can be 
detected, as a rule, upto about a minimum of 
25 per cent, adulteration when the rising den- 
sity tends to lower K without affecting the R,.I. 
This is not, however, equally helpful with cow 
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milk where larger additions of skimmed milk 
arc possible without abnormally alfeeiing the 
constants. 

Added sugar in milk, watei'ed uj^to a ' niiii- 
mum of 10 to 15 per cent., can be ck'leeled by 
the lowering of both the R.I. and The i-elVac- 
tivc constant below the normal levels. 

The details of the experiments will be pub- 
lished elsewhere. 

My thanks are duo to Mr. B. N. Baiu'rjec' 
and Prof. V. Subrahmanyan for their kind 
interest in these investigations. 

Dept, of Biochemistry, 

Indian In.stitutc of Science, K. S. Ranc/appa. 
Bangalore, 

July 18, 1946. 
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INCOMPATABILITY OF FILTERABLE 
YEASTS 

SuLC^ in 1910 and Buchner-- in 1912 have 
created new genera for some' micro- 
oi‘ganisms which have been rc‘ported to 
be -exclusively found, in symbiosis with 
insects and have been named Cieadomyces, 
Alcurodomyces and Coceidomyces. So far 
no bacteriologist has come across with tlunn 
and I have pointed this fact to throw one' more 
doubt on their being considered living entities. 
However, there has been a single excei)tion 
which is also to be interpreted as confirming 
my criticism. P. A. .Lewis, under the title of 
a filterable yeast-like microorganism, discusses 
microoi'ganisins, found by Sale in symbiosis 
with some insects, whicli, according to Lewis, 
were “classified by Sulc as the smallest of the 
yeasts; length 1-2 a”. 

Lewis was not the only worker to liavc- been 
misled by the special literature on symbiosis. 
In a previous communication I' have sliown 
how the symbiote of Tadiardina l.of)ata was 
first considered a bacterium by me but on 
consulting the literature I subsecpu'ntly looked 
upon it as an yeast. Further work, however, 
convinced me that my original view wa.s the 
correct one. Lewis was an expert microbio- 
logist; no one works on yellow fever virus as 
he did without perfect confidence in bacterio- 
logical technique. *A mistake from such a 
worker requires an explanation. But let us con- 
sider facts first. 

Lewis subsequently died of yellow fever 
as a martyr to scientific research and 
his successor, .Dr. Schopo, kindly sent me 
a reprint of his paper with other relative 
information. A culture of the filterable yeast, 
Schizosaccharomyces filtrans, was deposited by 
Lewis with the American Type Culture Col- 
lection, Chicago, which kindly supplied me 
with a tube. I was working then in the Insti- 
tute of the late Prof. Breindl of Prague who 
was engaged on the virus of typhus fever but 
subsequently died of it. The filterable yeast 
proved to be a bacterium most allied to Micro- 
coccus roseus^ a culture of which was available 
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in Breindl’s Institute. The organism of Lewis, 
however, produced a paler rose colour than 
M. roseus, whereas microscopically there was 
hardly any difference between the two. How 
Lewis could have mistaken a Micrococcus for 
an yeast can oply be explained by the fact that 
statements in print are sometimes taken for 
unchallengeable facts. That bacterial cells can 
assume giant forms and occasionally resemble 
yeasts have been confirmed by many workers 
and Lohnis and others have built complicated 
theories of life-cycles among bacteria upon 
such findings. 

It is only pertinent to mention that in an- 
other communication, I propose showing how 
Cicadomyces and allied genera are really tis- 
sue debris while most symbiotes of insects are 
bacteria proper. 

Osmania Medical College, 

Hyderabad (Dn.), S. Mahdihassan. 

July 23, 1946. 


1. K. BoJim. Ges. d. Wissenschaften^ Prag. 1910. 

2. ArchivT. Prot., 1912, 26 . 3, /. Exp. Med., 1927, 14 , 

277-90. 4. Citrr. Sci., May 1946, 15, 135. 


THE CYTOLOGY OF YEAST 

Uncertainty still exists as to the exact num- 
ber of chromosomes in Saccharomyces cerevi- 
sice, as found by various workers. It may be 
true as suggested by M. K. Subramanian^ that 
“different chromosome numbers given by vari- 
ous authors may be due to studies of different 
races passing under the name of S. cerevisice"\ 
This, however, can also be attributed to^ not 
having used the best suited stain and fixative. 

The technique employed in our study is the 
same as reported in our previous communica- 
tion,- except for the fixative. The best fixa- 
tive was Bouin’s solution in which the smears 
were kept for forty minutes. Special treatment 
is, however, necessary to remove the last traces 
for picric acid for good staining. This is done 
by dipping the slides in 70 per cent, alcohol 
made alkaline (pH about 10). 

In an actively dividing cell 12 chromosomes 
are seen which number is in complete agree- 
ment with Srinath’s finding.-^ In the initial 
stages of division the chromosomes are seen in 
the middle of the cell, in scattered condition, 
as shown in Fig. 1. In the final stages the 
chromosomes arrange themselves in a very 
characteristic manner, forming a circle, as 
shown in Fig. 2. 

There is some discrepancy between the find- 
ings of Srinath regarding centrioles. He men- 
tions in one publication,- that one to five bodies 
are stained with Feulgen’s reagent, but only 
illustrates four of them. He has further stated 
that they appear in the intranuclear vacuole, 
and regards them as nuclear material. In his 
next publication, with a modified technique, 
only two bodies were stained with the Feulgen’s 
reagent and he regards them as centrioles. 
This statement evidently shows that 'according 
to him one to five bodies which were mention- 
ed as nuclear material are to be regarded now 
as centrioles. We observed that when S. cere- 


visice is stained with Feulgen’s reagent certain 
bodies are stained which are not definite 
in size, shape and number. As the results are 
inconsistent it is not possible to arrive for the 
present at a definite conclusion. 




Fig.S . 


X ixoo 

On the other hand slides stained with tolui- 
dine blue indicate the presence of two more 
bodies in addition to the chromosomes. They 
are constantly present in a dividing cell, and 
can be easily distinguished from the chromo- 
somes by their small size and separate position 
in the cell, as shown in Figs. 2 and 3. Due to 
difference in structure, behaviour and the 
location of these bodies, they should be re- 
garded as centrioles. We have already made a 
mention of these bodies in our previous com- 
munication.- Further work is under progress. 

We desire heartily to acknowledge our in- 
debtedness to Professor S. Mahdihassan. 

Biochemistry Department, 

Osmania Medical College, 

Hyderabad (Dn.), Mohan Babu Naidu. 

July 23, 1946. V. M. Bakshi. 
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Bakshi, V. M., M'd., June 1946, 15,ri64. 3. Srinath, K. 
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NUTRITIVE VALUE OF SOYA-BEAN 
AND RELATED PRODUCTS 

With reference to your review^ of the Report 
of the Soya-bean Sub-Committee of the Indian 
Research Fund Association, the following ac- 
count of our recent work would be of some 
interest. 

Practically all the work done by the Soya- 
bean Sub-Committee related to the use of the 
whole bean in the steamed or otherwise cooked 
condition as a dhal. In this direction soya- 
bean has proved disappointing and the conclu- 
sions reached by the Sub-Committee have 
been confirmed both by us at Bangalore and 
by investigators in other parts of the world. 

In countries where soya-bean is- finding very 
large application as an article of human food, 
it is mostly used either as a milk or as a 
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sauce. The foi-mer is a naUn-al emulsion in- 
corporating the protein, tat and minerals of 
the bean, while the latter is a pre-digested 
product. The work of the Soya-bean Sub- 
committee had not included these two pro- 
ducts. 

The authors of die present note were present 
at the last meeting of the Soya-bean Sub-Com- 
mittee which met in Delhi towards the end of 
Novembei* 1946. This meeting discussed the 
draft report of the Sub-Committee which was 
then being got ready for publication. It was 
the unanimous feeling of the Committee that a 
great deal more work on di/Terent aspects was 
needed, but that as the Committee had already 
completed a certain programme of work, the 
available material should be published. The 
draft report had gone beyond the actual work 
done by the Committee and as already fresh 
evidence was coming forth to reveal the higher 
nutritive value of soya-bean in a processed 
form, the report was modified in a number of 
places to provide scope for fresh develop- 
ments. In fact, even at this meeting, both we 
from Bangalore and Dr. K. P. Basu from 
Dacca adduced evidence to show that soya-milk 
had a supplementary value when added to a 
rice diet, whereas the whole soya-bean had 
none. 

At their meeting during the Autumn of 1944, 
the Soya-bean Sub-Committee had decided to 
close their work. Reference to this may be 
found in their earlier report. With this as a 
background, we started our work, about twenty 
months ago, studying the effect of each step 
in processing on the nutritive value of the 
resulting product. Independent evidence was 
also accumulating, chiefly in America, to show 
that the biological value of the protein was 
not a constant entity, but depended on the 
method of processing employed. By incorpo- 
rating a number of improvements such as inci- 
pient germination, extraction to remove colour- 
ing matter and bitter principle, fine mechani- 
cal pasting, adjustment of reaction, and boiling 
under certain standard conditions, we showed 
that it is possible to obtain a vegetable milk 
which has the same properties as animal milk, 
at a fraction of the cost of the latter. We 
showed that the protein of the milk has a higher 
digestibility than that in cow’s milk; that the 
biological value is not much lower and that 
the net values of the two proteins are practi- 
cally the same; that the vitamin B complex 
of the two milks are of the same order; that, 
when added to the poor rice diet, soya-milk 
has a supplementary value corresponding to 
about 80 per cent, of that of the best cow’s 
milk ; that extended germination to about 
three days yields a protein with a higher bio- 
logical value than that in cow’s milk; that 
supplementing with calcium leads to further 
increase in nutritive value. We have also stu- 
died the effect of combining soya-bean with 
the commoner pulses, legumes and cereals with 
a view to producing a still better milk, but 
that part of the work is not relevant to the 
present subject. 

We did not merely stop with the laboratory 
work and animal feeding experiments. We 
conducted an extended series of consumer trials 
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with the milk, curd and related products. 
Thousands of people have sampled oin* pro- 
ducts. The varioLi.s products and, particularly 
the sour curd, have been much apprcciatc'd by 
all the users. Food preparations incorporating 
soya-milk or curd are indistinguisliablc from 
those prepared out of cow’s milk. 

With the above as a background and with 
the collaboration of the Health authoriti(\s of 
the C. (!v M. Station, we have been conducting 
a series of feeding experiments with the' child- 
ren in the local Woliarc Centres. Soya- milk 
is being compared with cow’s milk lor feeding 
children ranging in ago from a few months to 
seven years. The study is not yet complete, 
but the trends show that, esi^ecially in very 
young children, soya-milk produces better res- 
ponse than cow’s milk. Experiments have also 
been recently started providing soya-curd and 
rice as a mid-day meal to well ovei- a thousand 
l.)rimary school children. The number of 
children would have been much larger but lor 
the fact that we are not at present in a position 
to supply more than about 400 lbs. of curd i^er 
day. In this connection, it may be mentioned 
that the panel of selection (which included the 
Rationing Adviser to the Government of India) 
actually preferred the rice prepared with soya- 
curd to that with cow’s milk curd. Experi- 
ments will also be soon started comparing 
soya-milk with cow’s milk in children’s hospi- 
tals. Preliminary trials have already shown 
that children and invalids digest soya-milk 
more easily than cow’s milk and that there? is 
absolutely no ill-e.ffcct resulting from tlu' use 
of the latter. 

Side by side with the above, the technologi- 
cal side relating to the large-scale production 
of milk is being developed. Even witli the 
limited equipment at our disposal, wc could 
now produce over 1,000 lbs. of milk per day. 
Our present production is about 550 lbs., but 
we hope to double it at a very early date. 

Thanks to the generous support of the Coun- 
cil of Scientific and Industrial Research, tlu' 
Food Department, the Lady Tata Trustees and 
the C. & M. Station, Bangalore, we liavc already 
got a fairly big team of research worke’\s on 
the subject. Further support will .soon be 
forthcoming. Every aspect of the subject will 
be studied not only with a view to providing 
a complete scientific background but also to 
standardise the conditions for prcpai'ing a 
completely balanced vegetable milk that wilt 
have a higher nutritive value than the best 
grade dairy-fed cow’s milk. We have already 
obtained promising results in this direction. 

During the past twelve months, we have pub- 
lished some technical and popular articles 
bearing on the milk problem in the country 
the importance of processing in determining 
the nutritive value of Soya-bean;-^ preparation 
of soya-bean milk.'i Our technical papers relat- 
ing to the preparation of soya-sauce,-' biological 
value of soya-milk protein, vitamin B complex 
of soya-milk,*^ supplementary value of soya- 
milk to- rice diet,^ and in vitro digestibility of 
soya-milk*> are under publication. Further work 
bearing on the effect of combining soya with 
groundnut as also certain cereals and pulses, 
and on the calcium fortification of soya-milk 
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has been completed and is now being written 
up for publication. 

S, S. Be. 

'\.V. Subrahmanyan. 

Dept, of Biochemistry. 

Indian Institute of Science, 

Bangalore, 

July 8, 1946. 


1. O/rr. Sri., 194G, 15 , I5S. 2. Sci.aud Cult., 1946, 
n, 692. 2 Ibid., 1945-46, 11 , 437. 4. Curr, Sci., 

1945, 14 , 204; Ind. Farmini^, 1946, 7,17; Bull. 7 of 
thr Food Conservation Lra'^nr, C. M. Sta tion . 
han^ncilore , 1946. 5. Ind. Farming , 1946, under publi- 
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ACCLIMATISATION OF CYPRINUS 
CARPIO TO THE PLAINS WITH NOTES 
ON ITS DEVELOPMENT 

Besides the English carp*-' Cyprinus carpio 
proper, three varieties of the species, viz., the 
Mirror carp, the Scale carp and the Leather 
cat p, are found to thrive in the Ootacamund 
waters. A brief account of the introduction 
of the Mirror carp in the Nilgiris was recently 
given by Chacko (1945).i The English carp 
was acclimatised to the lower elevations as at 
the Sunkesula hsh farm (1,000 ft.) in the year 
1923. Recently we have succeeded in bringing 
down the Mirror carp also to the plains 
straight as far as the coast of Madras. In 
October 1945, five hngerlings of Mirror carp, 
Oi an average length of 5*5 inches were suc- 
cc.ssfully transported direct to Madras and 
introduced in a pond in the Chetput Farm. 

Without any previous conditioning, six finger- 
lings ranging from 5-3 inches to 5-7 inches 
were taken in a double tin carrier at mid-day 
on 28-10-1945 from Ootacamund. At Coimba- 
tore the water was partly renewed (about half) 
at 7 p.m. and a twenty-pound block of ice 
was placed over the perforated lid of the tin 
carrier. The gradually melting ice, dripping 
down, kept the water in the tin fairly cool. 
On reaching Erode, at 10 p.m. the water was 
again half renewed. The block of ice kept on 
cooling the water till about an hour before 
leaclhng Madras and all the fingerlings arrived 
at the destination next morning in good condi- 
tion. The tin was brought and kept partly 
immersed in the Chetput pond for a couple of 
hours after which the iish were transferred to 
a conditioning box in the same pond. By noon 
three fingerlings were found showing signs of 
distress, swimming at the surface often upside 
down in a giddy manner. By the next morn- 
ing one specimen was found dead while the 
rest moved about in a perfectly normal condi- 
tion. Feeding was tried at 10 a.m. dropping 
crumbs of bread and the fish were seen to 
nibble at them. Thus the fish stood the trans- 
port of 355 miles, from an altitude of 7,000 ft. 
practically to the sea-Jevel and adjusted' them- 
selves to the warmer environments in a remark- 
ably short time. The temperature of water 
at Ootacamund was 17*2° C. and that at the 
Chetput pond 30-64° C. The fish thrived well 
in the pond at Chetput which also contained 


Gourami, Catla, Pearl-spot, Mullets and Mur- 
iels. On 24th December 1945, a specimen which 
was netted measured 9-8 inches in length re- 
presenting a growth of 4-3 inches in 55 days. 
Two specimens were again netted on 11th 
March 1946 and they measured 15*0 and 13-5 
inches in length and weighed 30 and 28 ounces 
respectively. They were netted for a third 
time on 5th May 1946 when they measured 
17-5 (weight 2 lb. 14 oz.) and 15*6 inches 
(weight 2 lb. 9 cz.) respectively. The larger 
specimen was a mature male. The rate of 
growth is remarkably quick — about 2 inches 
per month — and it clearly indicates the adapta- 
bility of the species to different environments 
involving wide ranges of temperature and other 
hydrobiological factors. 

Further consignments of fingerlings have re- 
cently been successfully transported to Madras 
and stocked in the farm ponds, and additional 
data on their growth and maturity in the new 
environments are being gathered. 

Breeding is found to be at the maximum 
from January to March in the Nilgiri w^aters. 
With a view to properly identify the larvae 
and fry of the different varieties, attempts 
were made to strip and artificially fertilize the 
cva. Several cozing male and female speci- 
mens of English carp were obtained in March 
from the Ootacamund lake and on 16-3-1946 
a batch of several hundreds of ripe eggs were 
stripped from an oozing female and successfully 
fertilised by milt obtained from an oozing male. 
The fertilized eggs were carefully reared to 
batching. The fry are thriving well in aquaria 
on artificial feeding. The different stages in 
development have been carefully followed and 
a detailed account of the same together with 
interesting features of bionomics of the species 
are under preparation for publication. 

Our thanks are due to Dr. T. J. Job for his 
kind suggestions. 

K. H. ALIKUNlil. 

V. RUNGA NATHAN. 
Freshwater Biological Research 
Station, Govt. Fisheries, 

Madras, 

May 18, 1946. 

* The English carp differs from the varie ies of C, 
in several features and the details of the syste- 
matics of the speci-s are under e.\ ami nation. 

1. Chacko, P. L, /onr. Boniby .Vat. /list. Soc., 1945, 

45, No. 2. 

Published with the ki\:i pernlssioa of the 
Director of Imlustrie.s and Commerce, Madras. 


CHROMOSOME NUMBERS IN 
BAMBUSEAE 

In a previous communication ^ it was mentioned 
that the number of chromosomes in Bamhusa 
urundinacea is n r=: 35 and 2?i = 70 though the 
previous record- for the same was 2n = 72. 
I have had occasion in 1942 to examine the 
root and flower material of Dendrocalamus 
strictus, the flow^^sring stalks of which were 
grown at the Sugarcane Breeding Station, 
Coimbatore, for hybridisation work. From a 
very careful examination of the chromosomes 
both at mitosis and meiosis it is found that 
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this species has also the chromosome number 
n ~ 35 and 2n = 70, while Riccharia-^ and 
Janaki AmmaH record 2?? = 72 from root tip 
counts. Almost all the chromosome numbers 
recorded for the bamboos are from root tip 
counts as these flowers very rarely and it is 
really fortunate that flower materials could be 
obtained for the species mentioned here. 

The chromosomes are flgured at diakinesis, 
metaphase I and II of meiosis and also photo- 
micrographs of somatic and meiotic metaphases 
are put in to show the nature of the prepara- 
tions wherefrom this number is recorded. 



A B 

A. Dcndrocalafnits Somatic metaphase, 


polar view. 

B. Dendrocalumiis sirklus — Metaphase I, polar view. 



1. Somatic metaphase {c. f. Photomicrograph A) 2/z=70 

2. Diakinesis 

8. Metaphase I. [c.f. Phctomicrograph B) 7z=35. 

4. Metaphase II. 

From the published chromosome numbers-^ for 
the different genera of the bamboo tribe, it is 
found that mostly all of them come under 
n = 35 and 2u = 70, while Riccharia groups 
with the basic number n = 12. It is felt, how- 
ever, that more intensive investigations in this 
tribe are necessary in view of the discrepan- 
cies in the chromosome counts of the above 
two species and also it can be seen that any 
likely error of one or two chromosomes in the 
counts may change our conception of the basic 
number of the tribe from n= 12 to n=7 or 
vice versa. 

Sugarcane Station, 

Coimbatore, N. Parthasarathy. 

June 25, 1946. 
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ANOTHER PROBABLE ORIGIN OF 
THE WORD CHEMISTRY FROM THE 
CPIINESE 

It has been previously' suggested that the 
word Chemistrj^ is a Chinese derivative and 
that the French word, Cbcmie, sounds very 
much like the original. The Canlone.se term 
Kim-Mi, signifies gone astray in the search for 
gold. Names are usually given by others. For 
example, Protestants, who now designate them- 
selves as such, were so called, by people un- 
sympathetic to them. Similarly Kim-Mi, or 
misplaced enthusiasm for gold, would be a 
name given by the critics of alchemy. More- 
over, there has always been a greater 
preponderance of critics than of enthusiasts of 
alchemy so that the term which acquired cur- 
rency, must have been the one used by the 
majority. It was such a consideration that 
formed the basis of my earlier' communication. 

There is only one other possibility ; to 
discover the name used by the alchemists them- 
selves for the knowledge they sought. Such a 
name could have only signified the secret of 
gold making. In support of such a suppo- 
sition I may quote from W. A. P. Martin’s 
book, HanJin Papers, 1880, p. 227, as follows: 
“Some find it in the mythology of the Greeks, 
maintaining — an interpretation older than the 
Christian era — that the golden fleece sought 
foi’ by the Argonants, was merely a sheep- 
skin on which was inscribed the secret of 
gold making. This construction of the legend 
comes from Dionysiun of Mitylcne, who lived 
circa B.C. 50.” The Chinese language, how- 
ever, requires brevity and the condensed ex- 
pression for the Secret of Gold making would 
be Gold-Secret, a term which, in classical 
Chinese, would again sound Chin-Mi, identical 
with the previous one meaning madness for 
gold. 

The word secret, in Chinese, is Mi, as given 
in Mac Gillivray’s Dictionary of Chinese, 1922, 
p. 599, and also in C. H. Fenn’s Pocket Diction- 
ary, 1932, p: 298. Unfortunately the word is 
also pronounced Pi and it is this sound which 
is mentioned in the Chinese Dictionary by 
Giles, 1892, character No. 8932. Pi is also its 
Cantonese pronunciation ; so the term mean- 
ing Gold-Secret, in this dialect, would sound 
Kim-Pi which is phonetically different from 
Chemie. 

The standard pronunciation Chin-Mi, moan- 
ing Gold-Secret, is also the one current in 
Ssch’uan. The Greeks would pronounce these 
words as Kin-Mi which, when freely spoken, 
would be easily converted into Kim-Mi and 
can serve as the ultimate origin of the word 
Chemie. This explanation would also apply to 
the other term Chin-Mi, meaning madness for 
gold. ‘I do, however, believe that the term 
which was introduced into ancient Greece was 



the one that reached there through the sea 
route for Canton represented a higher degree 
of culture than any inland centre up north. 

I may further quote from Martin’s Hanlin 
Papers, p. 230 : “The Rev. Dr. Edkins in a 
paper on Taoism, published about twenty years 
ago, was the first, I believe, to suggest a 
Chinese origin for the Alchemy of Europe.” 
With such a historical background the word 
Chernie acquires a connotative sense which is 
lost if it is not traced to the Chinese. 

Summary 

Chernie can have two probable roots — Kim- 
Mi, Madness for Gold, and Kim-Mi, Secret of 
Gold. 

Osmania Medical College, 

Hyderabad (Dn.), S. Mahdihassan. 

August 6, 1946. 

1. C7in\ Sa., May 1946, 15. 

CONSTITUTION OF OROXYLIN-A 

Oroxylin-A was first isolated by Shah, Mehta 
and. Wheeler^ from the root bark of Oroxylum 
i'lidictim and found to be a monomethyl ether 
of baicalein. In regard to the position of the 
methoxyl group the following points were taken 
into consideration. A hydroxyl group w^as 
resistent to methylation with diazomethane and 
this was placed in the 5 -position. Of the other 
two alternative positions (6 and 7) for the 
methoxyl, the former was chosen since the 


substance did not give tests for the presence 
of ortho-dihydroxy grouping. Attempts to 
confirm this constitution by synthesis were un- 
successful. - 

The preparation of the 7-methyl ether 
baicalein has been recently reported by 
us;-' its properties are quite different from 
those of oroxylin-A. Thus by elimination oro- 
xylin-A should be the 6-methyl ether (I). 
Though the 6-methyl ether of baicalein could 
not be synthesised, it has now been possible to 
prepare synthetically a significant derivative 
of oroxydin-A providing positive proof re- 
garding its constitution. O-Diethyl- oroxylin-A 
(m.p. 115-16°) is obtained by the ethylation 
of oroxylin-A using ethyl iodide and anhydrous 
potassium carbonate in anhydrous ace- 
tone medium. This is found to be identical 
(mixed m.p. undepressed) wdth 6-methoxy- 
5 : 7-diethoxy flavone which could be prepared 
by the new method of synthesis of 5:6 : 7- 
hydroxy-fiavones and their derivatives recently 
described by Sastri and Seshadri.'^ The steps 
in the synthesis are indicated below : 

Dept, of Chemistry, V. D. N. Sastri. 

Andhra University, T. R. Seshadri- 

Walt air, 

July 30, 1946. 

1. Shah, Mehta and Wheeler, 7.(7.-?., 1916, 591. 2. 

— 1933, 1555. 3. Sastri and Seshadri-, Proc, 
IncL Acad, Sci. A, 1946,23, 273. 4 Pdd., 262. 
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RACIAL CHARACTERISTICS 

The world is inhabited by a diversity of races. 
The origin of differentiation of mankind into 
such divisions is not known. Can climatic 
factors account at least partially for these 
differences? Experiments on isolated unstriat- 
ed muscle support such a view (Singh, 1946). 
The optimum temperature for dog stomach 
varies with room temperature (Narayana and 
Singh, 1944). Similarly adaptation has been 
found in the tissues of the domestic fowl. 
Thus the optimum temperature for the oeso- 
phagus, which is more exposed, is lower than 
that for the duodenum; it is lower in winter 
than in summer. The optimum temperature 
for the testes in the human being would thus 
be lower than the tissues in the interior. The 
melting point of subcutaneous fat depends upon 
its distance from the exterior; this is to be 
correlated with the increase of temperature as 
the distance from the skin increases. 


Such an adaptation would mean a redistri- 
bution of some factors in the tissues, for 
example ionic. This redistribution is bound, to 
alter the characters of the individual. Simi- 
larly adaptation to diet, radiation is likely. 
Psychological characters may also play a- part 
if nervous activity is accompanied by libera- 
tion of chemical substances or otherwise. There 
are thus bound to be differences between the 
English, the French, the Japanese, the Bengalees, 
the Punjabis, etc. Europeans dwelling in China 
may develop yellow characteristics if they live 
there as the Chinese do. 

Dept, of Physiology, Inderjit Singh. 

Dow Medical College, Mrs. Inderjit Singh. 
Karachi, M. C. Muthana. 

May 25, 1946. 
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Luther Burbank — A Victim of Hero Worship. 

By Walter L. Howard. (Waltham, Mass., 

U.S.A.; Messrs. Chronica Botanica Co.; Cal- 
cutta, India : Macmillan & Co., Ltd.), 1945- 

1946. Price 3.75 dollars. 

This biographical sketch of the- well-known 
“master-gardner, horticulturist and plant- 
breeder” Luther Burbank is authoritatively 
written by Dr. Walter Howard, Emeritus Pro- 
fessor of Pomology, University of California. 
Burbank’s contribution to the building up of 
the reputation of California as the foremost 
Horticultural centre of the world has not been 
small in any manner of analysis. Nevertheless, 
the controversies that usually centre round 
great personalities have not been absent in the 
case of Burbank. Many men of pure science. 
Professor Howard says, had looked down upon 
the new varieties of fruit trees and ornamental 
plants that Burbank produced and even went 
so far as to say that they were merely import- 
ed from far ok continents only to be renamed 
by the master showman Burbank. For instance, 
the Carnegie Institution paid a handsome an- 
nual grant of $ 10,000 for a period of five years 
and tried to get the scientific data and the 
entire story of the new hybrids that Burbank 
had claimed to have produced. For reasons 
not fully made known by the Carnegie Insti- 
tution, their grant was suddenly withdrawn 
either because the scientific staff employed by 
them to act as liaison between Burbank and the 
progress of the science of Horticulture did not 
fully appreciate his work or because Burbank 
was not ready to divulge all his secrets. What- 
ever the reasons, a dispassionate and unbiassed 
judgement of the work done by this Horticul- 
turist has now been written by Prof. Howard 
in this exceedingly fine publication. The re- 
viewer was particularly attracted by the very 
genuine feelings of appreciation for Burbank’s 
contribution to breeding better varieties of 
Horticultural plants expressed by the famous 
Dutch botanist. Professor Hugo de Vries. Other 
high lights of the book are Prof. Howard’s 
narrative of the controversy of why Burbank’s 
name was included in the list of scientists by 
the United States Post Office Department in 
1940 when they decided to issue a three-cent 
commemoration Burbank stamp. Among the 
illustrations, the reviewer was attracted by a 
charming photograph of the three practical 
men of America who were contemporaries in 
this century — Thomas Edison, Luther Burbank 
and Henry Ford. This picture was taken when 
Edison and Ford visited Burbank during the 
San Francisco Exposition in 1915 when Bur- 
bank was at the height of his fame. 

The reviewer recommends this well- written 
book to all lovers of Horticultural development 
in this country. It brings out in excellent 
relief the one great quality of a practical plant 
breeder who with meagre fundamental scienti- 
fic training, still felt it so necessary to give 
his best for the Nation’s benefit. Particularly 
now, when the progress of Horticulture is in 
the threshold of great strides, honest practical 


men like Burbank would be a National acqui- 
sition. 

T. S. Sadasivan. 

Geology for Engineers. S. Raja Raman, e.e., 
A..M.I.E. (Ind.). (College of Engineering, 

Trivandrum), 1946. Pp. 109. Price Rs. 4-8. 
Professor Raja Raman being a Civil Engi- 
neer has taken considerable pains to bring out 
this small book on Geology for Engineers. The 
Engineers ought to feel grateful to the author 
foi- his attempt to present them with a useful 
book. 

The book is divided into eight chapters : the 
first five deal with the General Principles of 
Geology, the subsequent two with portions con- 
nected with Engineering Geology, and the last 
with Economic Geology. While going through 
the text one finds lots of discrepancies which 
are bound to occur in a book written by one 
v/ho has learnt the subject by himself. The 
author says that all that he has written are 
only things stated in other books. It would have 
added to the usefulness of the book if he had 
indicated the books in a Bibliography or as 
references. It is also felt that it would have 
been better if the author had taken the assist- 
ance of a Geologist in writing the book, rather 
than consulting the books himself. The discre- 
pancies that I have mentioned are much too 
numerous for me to point them out individu- 
ally. To speak of one or two, the author says 
that Microcline (p. 2) belongs to orthorhombic 
sy.stem. In p. 3, he gets confused between the 
habit of minerals and their cry.stalline forms. 
Ill p. 7, he places lava and the rock granite 
in the same category as rocks. In p. 19, he 
calls Magma as molten glass. In p. 31, while 
describing Mica-Schist the author makes it a 
character of this rock to contain fossil shells 
and corals. We find that the author i.s too 
ambitious to catalogue all the names in Geo- 
logy without explaining them in their proper 
places. From the point of view of Civil Engi- 
neering Geology, it would be useful to refer 
here to Dr. Fox’s book on Civil Engineering 
Geology. 

At the outset whilst thanking the author for 
his book to the Engineering students, one would 
feel that its usefulness can be enhanced only 
when the author consults a man on the sub- 
ject and brings it out on a more rational basis. 
I hope the author will kindly bear these sug- 
gestions while he brings out his next edition. 

B. V. Iyengar. 

Records of the Department of Mineralogy, 
Ceylon — Professional Paper 2, 1944. Colom- 
bo, 1945. 

This number of the Records contains two 
papers, one on ‘Tlmenite, Monazite and Zircon”, 
by D. N. Wadia and the members of the De- 
partment of Mineralogy, and the other on 
‘'Gems and Semi-Precious Stones of Ceylon”, 
by D. N. Wadia and L. J. D. Fernando. 

Hitherto, the only source of information on 
the commonly occurring Ceylon minerals — 
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ilmenite, monazite and zircor — has b-en Ses- 
:^onal Paper VI, .published in 1926 by the then 
Government Mineralogist, Mr. J. S. Coatei. 
During these twenty years much new informa- 
tion regarding th.-se minerals has been obtain- 
ed, and so this authoritative publication 
'-jl Monazite and Zircon”, by the 

oincets of the Department of Mineralogy is to 
f3e welcomed. In this paper, the original rsport 
by Coates has been thoroughly revised and 
brought up-to-date. Portions have been en- 
tirely re-written and several new analyses have 
been added. 

Ceylon is famous for the abundance and 
variety of precious and semi-precious stones, 
lor perhaps^ nowhere in the world are so many 
minerals of the gem variety concentrated in 
such a comparatively small area. The second 
paper on “Gems and Semi-Precious Stones of 
Ceylon” brings together much valuable infor- 
n'iation on this interesting subject. The geo- 
h‘gy of a typical gem field is first described, 
ar‘d_ thsn the origin of the gems and their asso- 
ciation with the rock systems of Ceylon is dis- 
cussed. An account is then given of th.e three 
methods commonly employed for winning raw 
gems from the ground. Next follows a sys- 
tematic description of ths gem species and 
varieties found in Ceylon. The papei* con- 
cludes with a brief account of the methods 
used in cutting and polishing gem ston'^s. The 
paper is illustrated by four platss, the first 
being a sketch map of gemming areas of 
Ratnapura District and adjoining regions. The 
other plates contain diagrammatic sections of 
gem-helds and gem-pits. 

C. S. PiCHAMUTHU- 

Bulletin 34 : The Establishment and Early 
Management of Sown Pastures. Pp. 210. 
Illustrations 93. 

Bulletin 35 : The Forage Resources of Latin 
America — El Salvador. Pp. 24. Illustra- 
tions 5. 

These Bulletins are published by the Impe- 
rial Bureau of Pastures and Forage Crops, 
Aberyswyth, Great Britain, prepared in colla- 
boration with the Bureau of Plant Industry, 
Soils and Agricultural Engineering, and the 
Forest Service, United Statss Department of 
/Agriculture, Washington. 

The Bulletins are of great value as contribut- 
ing accurate and important inform.ation on the 
technique of grassland farming in temperate 
climates, embodying results of sciEntific experi- 
ments and trials, on farm-scale. The coun- 
tries dealt with are : Great Britain, Canada, 
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Australia. New Zealand. United StaDs of 
America, with separate chapters for North 
Eastern States, South Eastern States. North 
Central Region, Central and Siuthern Riaion. 
Central and Southern Great Plains. North 
Great Plains, intermeuntain Region and South 
Pacific Coast and Pacific North West Region. 
Bulletin 35 deals with forage rtsouvess of' Ei 
Salvador in Latin .America. 

A comprehensive treatment of the subject 
under severe conditions impostd b\’ varying 
climatic, geographical and econcm.ic aspects 
over such vast countries has been very suc- 
cessfully attempted which redounds to the 
credit cf the expert authors and for the method 
of collaboration at a high level. Practical 
details cn field work, with meticulous care, are 
given on methods for pre-cultivation, prepara- 
tion of seed-beds, sowings (even to dentil to 
which each variety of grass seed is to be sown), 
after cultivation, manures and fertilisers and 
their placement, rotation and manag^ement. 
Such wealth of detail one often fails to see 
even in treatises- on Indian econcmlc crops. 

The Bulletins are profusely illustrated : 
Bulletin 34 containing as many as ninety-three, 
which add to the clear understanding of the 
subject and help appreciation cf the types of 
country each author deals with. 

It would only be accentuating the positive if 
one is tempted to draw the attention of the 
departments of Agriculture in general and the 
departments of Animal Husbandry in particu- 
lar, in India, to the failure, so far, to present 
any comprehensive literature, much lesr prac- 
tical demonstrations on farm-scale, on this 
most important subject of grass farming. The 
ever increasing demand for better and more 
milk not to speak of necessity for livestock 
improvement in general, is considered to have 
been met by growing a few well-known 
grasses like Guinea grass, Rhodes grass, etc., 
cn an agricultural scale to feed the dairy ani- 
mals in a few well-run dairies. India com- 
prises a wide range of geographic, climatic and 
economic conditions and so do the varieties of 
grasses and their growing resourcss. If national 
India is to move into direct action to improve 
its cattle wealth and its food problem the only 
way, as shown b}’ Great Britain, Canada, 
America, etc., is to set about practising the 
tEchnique of grassland farming on the results 
of broad-based scientific investigations and not 
to trust, as now, to turning the cattle on to 
village Gomals for grazing, with disastrous 
results. 

K. M, G. Rao. 


SCIENCE NOTES AND NEWS 


History of Survey of India from Earliest 
Times to Present Day - — A ^ history of the 
Survey of India in a series of volumes, 
entitled “Historical Records of the Survey 
of India”, is being published by the Surveyor- 
General of India. This series, the first 
volume of which covering , the eighteenth cen- 
tury' has now been issued, is being collected 
and compiled by tol. R. H, Phillimore, formerly 


of the Sui'vey of India. It is designed to give 
a full detailed account of the work of the 
surveyors and geographers of India, and has 
been prepared Jrom cfricial records of the 
department, of the Central and Provincial 
Governments, of the India Office and also from 
records of the British Museum. 

These Records reconstruct sthe history of sur- 
veys in India from the earliest days of their 
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inception and simple beginnings in the ISth 
csntury and aim at bringing it up-to-date. 

The first volume of these Historical Records 
describes the work of the 18th century, “a 
period of romance and adventure”. 

The second volume will deal with the period . 
(1800-1815) of the historical development of 
Indian surveys, when regular organisation and 
system was brought to the topographical sur- 
veys of the Madras Presidency by Colin Mac- 
kenzie and the foundation of the trigonometri- 
cal survey of India was laid by William 
Lambton. 

The third volume will cover the period 
(1815-1830), when all the surveys were co- 
ordinated under one Surveyor-General of India 
and Lambton’s trigonometrical survey of the 
South Peninsula was extended as framework 
for the geography of the Continent at that 
period. A Revenue Survey Department was 
established to provide professional cont>"ol for 
such surveys, and the great Atlas of India was 
started to cover the whole of India with a con- 
tinuous map on a uniform scale. 

Indian Aluminium Industry. — The Alumi- 
minium industry, a war-born - industry, has 
made spectacular developments during the past 
three years, and India has now a prominent 
place among the world producers of aluminium. 
It is the only non-ferrous metal of which, so 
far as is known, India possesses large deposits. 
Rapid developments are taking place in the 
manufacture and utilisation of this metal. 

The year 1943 saw aluminium produced for 
the first time in India at the Alupuram (Tra- 
vancore State) Reduction Works of the Indian 
Aluminium Company. Since then, spectacular 
developments have taken place. The whole of 
the war-time requirements were supplied by 
the Indian Aluminium Company. The roJling 
mills in Belur, Calcutta, and the manufactur- 
ing plants produced sheet metal, and compo- 
nents for aircraft parts, radio and field tele- 
phone equipment, range finders, field hospital 
equipment, etc. From a technical noint of 
view, production operations in the Travancore 
factory compare favourably with the large pro- 
duction units in Canada and the United States 
of America. Crvbon electrodes required for 
aluminium reduc.lon are produced in the Works. 
Arrangements are complete for the production 
of strong alloys of the duralumin type.^ The 
Travancore factory will produce, when its 
power requirements are fully satisfied, 5,000 
tons of aluminium per annum. The construc- 
tion of the Aluminium Works for the treatment 
of Indian bauxite at Muri (Bihar) is nearing 
completion. This factory will have an ultimate 
capacity of 40,000 tons per annum. The Alu- 
minium Corporation of India, Asansol, has now 
started working and produces at present about 
1-000 tons of aluminium a year. This produc- 
tion will be stepped up shortly. 

^‘Curare to Aid Anaesthetics. — To see whe- 
ther curare, a deadly poison with -which 
South AmericsqpL Indians tip their darts and 
arrows, could be used to make anaesthetics safer 
in operations. Dr. Prescot, Director of Clinical 


Research at Wellcome Research Institution, 
alJowed himself to be poisoned by it. 

His chief collaborators were Dr. Geofirey 
Organe and Dr. Stanely Rowbotham, two of 
the most skilled anaesthetists in England. They 
described Dr. Prescott’s experiences as terrify- 
ing. An injection of curare paralysed him; he 
was unable to speak, swallow, cough or move. 
When paralysis stopped his breathing, he was 
revived by artificial respiration. In six hours 
he had recovered and there have been no after- 
effects. 

Dr. Prescott said : “I knew unconsciousncs.s 
was coming over me, but I was unable to give 
any sign. I tried and failed. Wc have learned 
a great deal. Properly administered, Curare 
and its derivatives will prove a great aid in 
anaesthetics and eliminate many post-operative 
complications.” 

Scientist's Plan Against Tse-tse Fly . — 
Mating calls of tse-tse flies are being 
recorded on gramophone discs by Mr. F. L. 
Vanderplank, a biologist engaged in research 
at the Bristol University on behalf of the 
Tanganyika authorities devoted to neutralising 
the scourge of sleeping sickness. Mr. Vandcr- 
planlv has discovered that the flies send out 
mating calls by vibration of the wings. By 
pixducing an artificial mating call he believes 
that flies of different species could be induced 
to mate. The hybrid offspring would be ste- 
rile. False calls on a large scale would bring 
out so much cross-breeding and consequent 
sterility that the tse-tse fly would become 
extinct. 

Flying ' Display. — Visitors from all parts of 
the world will be invited to Great Bi'itain 
in September to see the Flying Display and 
Exhibition organized by the Society of British 
Aircraft Constructors at the Handley Page 
Aerodrome, Radlett, Hertfordshire. Six such 
displays were organized by the SB.A.C. each 
year from 1932 to 1937. 

Two hundred British companies — manufac- 
turers of aircraft, aero-engines, propellers, in- 
struments, components, materials — will show 
their products. The Society’s guests will be 
shown modern types of commercial and com- 
bat aircraft, and the latest power plants, both 
piston and gas-turbine units. The entire dis- 
play will cover an area of more than two acres. 

For two days — September 12th and 13th- -this 
display will be open to the invited visitors, w^ho 
-wdll be able to get at first hand a complete 
review of British aircraft and aviation pro- 
ducts. On the second day, there will be a 
flying display by record-breaking jet propul- 
sion fighters, bombers, and the . several new 
types of civil transports which have come from 
the British factories since the end of the w'-ar. 

ERRATUM 

In Current Science, June 1946, p. 162, in 
place of ‘‘Table II shows the effect of changing 
the inlet acid concentration of nitrobenzene on 
KnU and (H.T.U.)on.” read “Table II show^s the 
effect of inlet acid concentration of acid solu- 
tion and the influence of extraction height on 
KnU and (H.T.U.)on.” 


923*48 Printed at Tha Bangalore Press, Ban^alopa CitY, by G. Srinivisa Rao, Suparintandant and Published by 
*■ Dr. M. A. Govinda Rau. M*A., Ph»D.» for The Current Saianoa Association. Bangalore 


CURRENT SCIENCE 


VoL XV] 


SEPTEMBER 1946 


[No. 9 


Page 

Natural Products of . the Empire .. 239 

Oil. Physical Analogy — Its Usefulness and 
Its Dangers. By D. Ferroli, s.j., d.sc. 241 

Tonus in Striated Muscle. By Inder; 7 IT 
Singh and Mrs. Sunita Inderjit Singh 243 


Page 


Tuberculosis in India. N. N. De . . 245 

V-2 Rockets to Record Sun's Ultraviolet 


Rays . . 


. . 245 

Letters to the 

Editor 

. . 246 

Reviews . . 


. . 263 

Science Notes 

and News 

. . 267 


NATURAL PRODUCTS OF THE EMPIRE‘S 


< ^ 'THE natural products of the Empire and the 
chemical industries that are or might be 
based on them” was the subject of discussion at 
a meeting of the Empire Scientific . Conference 
which was presided over by Dr. J. L. Simon- 
sen, Senior Research Scientist in the Colonial 
Office. The Conference decided that research 
on the utilisation of raw materials should be 
regionalised as far as possible in view of the 
shortage of scientific man-power in the Em- 
pire and recommended the formation of a 
central board of representatives of the Domi- 
nions, India, the Colonies and the United 
Kingdom to co-ordinate and guide research on 
the utilisation of the natural products of the 
Empire. 

Sir J. C. Ghosh and Dr. D. N. Wadia pre- 
sented a paper on “A Survey of Indian Chemi- 
cal Industry in relation to Raw Matsrials and 
other existing Industries of India”. The raw 
materials available, the scope and extent of the 
existing industries and their war-time develop- 
ments, were surveyed and suggestions made 
for expansion of the following industries : — 
manufacture of chemicals, textiles, soaps, 
leather, paper, sugar, glass and ceramics, 
paints and varnishes, drugs, rubber goods, 
hydrogenated oils, synthetic fertilisers and 
insecticides. Most of the raw materials 
for the chemical industry are available in 
India. In the production of ilmenite, mona- 
zite and beryl, India holds a strategic posi- 
tion. In view of the large imports of petrol 
the fullest use must be made of benzol, now 
being produced from the high temperature 
coke ovens which may yield three million gal- 
lons if the recovery of the entire product is 
encouraged by the Government by fixing a 

* Review of Proceedings of the Empire Scientific 
Conference held in London, July 1946. 


fair selling price. The possibility of low tern-' 
perature carbonisation of coal with a view to 
secure larger yields of ammonium sulphate, 
soda ash and phosphatic' fertilisers in South 
India may possibly be established based on the 
local production of sea-salt, phosphates and 
gypsum of Trichinopoly and limestone of Tuti- 
corln. India’s resources of sulphur are poor ; 
Surveys of Baluchistan sulphur deposits were 
disappointing and small deposits of pyrites are 
not dependable. Government can put up a 
sm.all factory which will yield valuable data 
on the economics of sulphuric acid production 
from gypsum whose deposits in India are 
extensive and of high grade. Construction of 
a factory for producing 350 thousand tons 
ammonium sulphate using gypsum from N.W. 
India has been started and another factory 
with a capacity of 50,000 tons per annum is 
under construction near Cochin harbour using 
the gypsum of South India. Negotiations have 
teen completed by the Tatas for starting a 
dyestuff industry in India on a comprehensive 
scale in collaboration with the Imperial Chemi- 
cal Industries. If the proposal for prohibiting 
export of ilmenite and monazite sands material- 
ises, it is probable that industries based on 
these raw materials may be soon started in 
the Travancore State. Production of alumi- 
nium electrolytic copper, electric furnace steel, 
alloy steels, ferrochrome, ferrosilicon, etc., 
which was started on a small scale during the 
v/ar will probably undergo rapid expansion in 
view of an assured market within the country 
itself. 

In a paper entitled “Natural Products of the 
Empire and their utilisation”, Dr. J. L. Simon- 
sen considered the utilisation of natural pro- 
ducts of the Empire from colonial aspects. 
The products may be divided into two classes 
^mineral (wasting) and agricultural and forest 
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(growini^) assets. In their utilisation water 
is of fundamental importance and an adec^uato 
survey of the water resources of the Empire 
is essential as man, stock and crop depend on 
water which also supplies power and heal 
when suitably sited. This important aspect of 
the future industrial development has been 
fully recognised in India which has remained 
a pioneer in the study of problems of irrigation. 
Consideration might be given to the processing 
of the mineral ores, viz., bauxite deposits of tlie 
Gold Coast and Eritish Guiana in the Colonies 
themselves as is being done in the Dominions 
and India. Rich ores of metals like lead and tin 
are being rapidly exhausted and a fruitful held 
may lie in the prospecting for new sources of 
low-grade ores and finding improved methods 
for their utilisation. The prosperity of the 
Colonial Empire depends on the efficiency of 
its main industry, namely, agriculture, which 
requires to be maintained at a high level. There 
is considerable scope for the introduction of 
improved methods in the treatment of sugar- 
cane and new^ industrial uses for sugar must 
be found out apart from its uses for nutrition 
and in fermentation industries- It is essential 
to re-examine the main starch yielding plants 
for the difference in the character of the 
starches as recent researches on the separation 
of the two constituents of starch suggest new 
technical uses. Use of alcohol as a motor fuel 
must be encouraged. Fermentation industries 
which use molasses as the raw material may 
also be of importance. Working up oil seeds 
in the colonies exporting only the oil and 
using the cake locally, , should be investigated. 
Aftbrestatioh of suitable areas with pines might 
provide valuable Empire sources of turpentine 
and rosin. Manufacture of vanillin from lignin 
and guaicol endangers Zanzibar clove oil indus- 
try and it is urgently necessary to find new 
uses for the clove oil. Development of minor 
forest products like lac, cashew-nut oil, gums, 
insecticidal and medicinal plants should be 
undertaken. The fruit industry could be en- 
couraged and greater attention paid to the 
possibilities of industries based on livestock 
and fisheries. 

Prof. E. J. Hartung dealt with the utilisation 
of some of the natural products of Austialia 
excluding minerals- and coal. The average 
annual Australian clip of wool contains about 
80,000 tons of wool- wax and 30,000 tons of 
suint. In the wool scoured in Australia at 
present, 15,000 tons of wool-wax are poten- 
tially available out of which only 450 tons are 
saved and the associated 5,000 tons of suint 
are wholly lost. A thorough investigation is 
being undertaken to find other uses for these 
bye-products of the wool industry. Wool- 
waste itself can be used, as a raw material to 
produce protein hydrolysates, synthetic fibres, 
plastics or fertilisers. Tr^es of the genus 
eucalyptus are predominant in Australia and 
Tasmania and are capable of yielding large 
amounts of wood-pulp, lignin and eucalyptus 
oil. Methods can be developed for obtaining 
good yields of pulp and furfural from wheat 
straw which, at present, is being used to pro- 
duce semi-chemical pulp for straw board. Oat 
hulls, cotton-seed hulls, maize cobs, and hard 
V^ood saw dust can be utilised for making 
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furfural. Most of the sugar produced in Aus- 
tralia is used as food. Apai't from its use as 
a source of alcoliol there may not be much 
scope for expanding the use of Australian 
molasses for making solvents. Tlie outlook on 
sugarcane wax is not promising. Large quan- 
tities of bagasse which arc, at present, being 
used for making light wall-boards and for the 
generation of power, may possibly be used to 
provide long-fibred pulp for mixing with short- 
fibred pulps from Australian hard woods. 
Fellmongery trimmings are processed to re- 
cover the wool and for making glue and gela- 
tine. Processing of offals for animal feeds and 
organic manures, have been established and 
production of shark-liver oil rich in vitamin A 
has reached good proportions. Full potcntiali- 
tizs of Australian hsheries are not known, but 
air surveys have given promising indications ; 
development must, however, proceed on lines 
different from those which have been success- 
ful in European waters. During the war in- 
vestigations showed that a number of coastal 
weeds^ of Australia could be used for agar 
manufacture and in particular Gracilaria con- 
fervoides from New South Wales waters might 
furnish a 50 per cent, yield on the dried weed 
basis. The present annual output of 24 tons 
agar could be increased to 100 tons. There is 
also the possibility of establishing the manufac- 
ture of alginates from the weed macrocystis in 
view of the varied uses to which the alginates 
were put during the war. 

“Review of some Natural Products of the 
Union of South Africa and the Industries that 
are or might be based on them”, contributed 
by Dr. H. J. Van Eck, gives a survey of the 
raw materials available in South Africa. The 
best basis for developing resources is to direct 
all productive effort in accordance with the 
country’s comparative advantages. The mineral 
resources are discussed with • particular empha- 
sis on iron, manganese and chromium, ores, 
vrith the developments that have already been 
made in the iron and steel industry the pro- 
duction of stainless steels may be of importance 
because of the Union’s favourable position. 
The large and cheap deposits of coal in the 
Union, which form the source of electricity, 
should in future play an important part as a 
raw material in the chemical industry and also 
become potential oil fields. The fact that 
some exotic trees grow faster in South Africa 
than in most other countries whose chemical 
industries are used on the sugar industry, 
underlines the possibilities of masonite, paper 
and cellulose if adequate water-supplies can be 
made available. There are also possibilities of 
developing cotton and woollen textiles. The 
Union has some great natural advantages but 
is deficient in some other directions ; yet 
greater all-round progress can be made if a 
closer collaboration with other Afiican terri- 
tories in the matter of an interchange of mate- 
rials can be established. 

D. V. James Melville discussed the natural 
products (biological) of New Zealand and the 
chemical industries that are or might be based 
on them. Butter and r cheese account for over 
50 per cent, of the value of New Zealand’s 
exports. Even though chemical methods of 
control are used on these industries they can 
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by no means be termed chemical industries 
Attention must, therefore, be directed to the 
by-products of butter and cheese manufacture 
viz., skim-milk and v,hey and their utilisation 
in special ways. Not more than 5 per cent, 
of the total skim-milk produced in New 
Zealand is dried, the rest being used as 
pig feed. Efficiency of conversion of milk 
solids into pig flesh is low and high-grade 
proteins are wasted in the process. The 
t(*chnical problems of utilising skim-milk 
ai’0 connected with dehydration and storage 
which will allov^ of entirely satisfactory re- 
co]-»struction, mr'-keting in areas of low purchas- 
ing power with the best methods of addition 
to the protein-poor diets of such areas. Un- 
economic utilisation of whey also leads to a 
largj overall loss of high-grade proteins. The 
New Zealand process of manufacturing lactose 
fj'om whey is technically efficient. Due to the 
expansion in the world market for lactose 
during the past three years, largely in connec- 
tion with the manufacture of penicillin, the 
present prospects for the industry appear 
bright. The concentrated mother liquor left 
over after recovering lactose are now used 
entirely as stock feed. Nothing promising has 
emerged from the work done towards a more 
economic utilisation of this product. Produc- 
tion of casein from skim-milk is strictly con- 
trolled due to the demand for pig meat by the 
United Kingdom and the consequent necessity 
for retaining skim-milk for pig feeding. Casein 
is likely to hold its own as an adhesive in 
plywood manufacture and while there is a 
field for some expansion in casein plastics 
there is a constant threat from synthetic resins 
and plastics. Among the by-products of the 
meat industry prospects for rennet production 
in the post-war period are encouraging and 


the current economic policy furnishes the lea- 
ther and hides industry an assured internal 
market. A sound gelatin industry which is 
now operating, can offer adequate supplies of 
raw_ glands, particularly the pancreas and the 
pituitary, for the preparation of hormones in 
New Zealand itself. A more economic use of 
blood than its conversion into fertiliser is a 
major piece of investigation in which New Zea- 
land is particularly interested. Fish liver oils 
and sea-weed products such as agar and alginic 
acids appear to have real potentialities. Tree 
growth in New Zealand is rapid and her exotic 
forests can be greatly extended. More efficient 
utilisation of the products of the timber and 
pulping industries is an urgent problem facing 
New Zealand in common with all timber pro- 
ducing countries of the world and justifies con- 
siderable expenditure on research work. In 
view of the natural advantages possessed by 
the New Zealand flax plant, Phormium tenax, 
in high fibre yield per acre, intense investiga- 
tion on the plant and its fibres which have 
been hitherto sporadic, is fully warranted. The 
phormium fibre cannot be utilised for rayon 
manufacture but a high-grade paper can be 
made from it. The small tobacco industry of 
the country provides enough waste material and 
there seems no reason why about half of the 
country’s needs of nicotine should not be ob- 
tained from locally grown tobacco. The war- 
time enterprises of successfully growing on 
small areas Digitalis purpurea, Dattura stra- 
monium, Belladorna and Hyoscyamus for home 
consumption and foreign export, deserve to be 
consolidated during the post-war era, since 
inquiries for further supplies of the drugs have 
been received from both English and Australian 
firms. 


ON PHYSICAL ANALOGY— ITS USEFULNESS AND ITS DANGERS 

By D. FERROLL s.j.. d.sc. 


IXinODUCTION 

P URIOSITY is the beginning of Science. 
^ Curiosity leads to observation, which 
studies facts, follows their development, in- 
quires into their origin. After observation 
comes classification, whereby facts are arranged 
into various categories, according to their 
similarity or otherwise. A third step may 
be described as formulation, when the toe, 
which is suspected to underlie the uniformity 
with wfliich facts present themselves, is given 
a succinct verbal shape,' to be — whenever pos- 
sible — expressed by a mathematical formula. 
But the formula is — by its very nature — 
universal, and must be verified; i.e., formula- 
tion demands verification, which is obviously 
done by further observation and experiment. 
2. The Main Scope of Analogy in Physics is 
Explained by Mfams of an Example 
To guide the physicist to develop his ideas, 
without committing himself to a definite theory, 
Analogy plays a most important part. By 
Physical Analogy we understand — with Clerk 
Maxwell — “that partial similarity between the 
laws of one science and those of another, 


which makes each one of them illustrate the 
other”. 

When the study of Solutions was first under- 
taken, and the main facts observed and classi- 
fied, it became soon apparent that the solute 
e.xisted in the solvent in most minute parti- 
cles, which seemed to be in continual agitation. 
The question was soon asked : May not these 
particles behave in the solvent, as the particles 
of a gas behave in a closed vessel? 

If that was so, the Kinetic Theory of Gases, 
so magnificently built up by the genius of 
Clausius, Maxwell and Boltzmann could perhaps 
be used to illustrate the behaviour of solutions. 
The suspected Analogy might also, eventually, 
lead to the discovery and formulation of a 
law. Now the first formula of . the Kinetic 
Theory embodies the Laws of Boyle-Mariotte 
and of Charles. Could a similar formula be 
applied to solutions ? 

As is well knovm, Pfeffer found that, in tlie 
case of dilute cane sugar solutions the osmotic 
pressure, at a given temperature, is nearly 
proportional to concentration. Also, the osmo- 
tic pressure, for a given concentration, is 
nroportional to the absolute temperature, 
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This, of course, means that the Laws of 
Gases hold also for dilute solutions, and 
Van’t Hoff left justified in asserting that the 
osmotic pi'essure of a solution is equal to the 
gas pressure which the solute would exert if 
all the solvents were removed, and the dissolv- 
ed substances were left in the space in the 
condition of an ideal gas. 

In this case similar, or analogous behaviour 
was first suspected. Experiment proved the 
suspicion to be correct. But it was Analogy 
which dictated the experiments, and showed 
the path which the scientist had to choose 
among an infinity of alternatives, if he was to 
put some order in his notions of solutions, and 
formulate some Law which might be a conve- 
nient indication of their behaviour. 

3. A Remark 

But in this v/ay, did not Analogy limit the 
scientist’s vision, and lead to forced conclu- 
sions? 

Obviously it did limit his vision; but, para- 
doxically, it is only by limiting our field of 
view that we achieve success. A scientist, -who 
attempts to embrace all, will grasp nothing. 
There is no concentration without limitation, 
and by concentration w^e gain in depth, if we 
loose in exten.sior. Further, orientation im- 
poses limitations; but research lacking orien- 
tation will prove futile. 

4. A Danger 

But might not Van’t Hoff’s bold formulation 
prove deceptive*^ Might not similarity of terms 
cover very dissimilar things ? The possibility 
cannot be denied, and it appeared very real as 
soon as scientists tried to identify osmotic 
pressure with the molecular bombardment by 
the particles of the solute. Besides, an Ana- 
logy was asserted between the solvent and an 
empty vessel. But how can a solvent be assi- 
milated to a vacuum ? Are the interstices be- 
tween the particles of the solvent so great in 
comparison with the molecules of the solute, 
as to allow a certain plausibility to the view 
that the behaviour of particles in dilute solu- 
tions is analogous to the behaviour of gaseous 
particles in vacuo ? 

Yet Boltzmann showed that, on the assump- 
tion that the Law of Equivartition of Energy 
holds for the* solute, the laws of osmotic pres- 
sure necessarily followed. But scientists were 
somewhat suspicious of Boltzmann’s mathe- 
matical methods as applied to solutions, for, 
in the words of Clerk-Maxwell, “the excessive 
use of Mathematics in Physics may make us 
lose sight of the phenomena to be explained ; 
and though we may trace out the consequences 
of given laws, we can never obtain more 
extensive views of the connexions of the sub- 
ject”. 

It is good to remember that mathematics — 
as applied to physics — systematizes, summar- 
izes, simplifies, but does not, by itself, ^ lead 
onw^ards. Progress is mainly due to Experiment 
and to Analogy. 

5. Another Example 

And Analogy -led on Jean Perrin to study 
Emulsions, and see if the Law of . Equipartiiion 
of Energy. wh:.ch is the corner-stone of the 
Fwinetic Theory, might hold for them also. 
Pfeffer had shown that a molecule of sugar, 
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with some 40 atoms, acts like a molecule of 
hydrogen with only 2 atoms. Perrin went fur- 
ther, and surmised that there was no limit 
to the grouping of atoms, and that the law 
holds also when grpups are so complex as to 
be visible to the microscope. Then, of course, 
a corpuscle, which takes part in the so-called 
Brownian Movement, and which consists ot 
millions of atoms, ought to behave like a 
hydrogen molecule. If i1 is so, Emulsions obey 
the Laws of Gases, and ii must be possible to 
determine Avogadro’s Constant from their 
behaviour. Perrin’s wonderful experiments led 
him to the determination of that very import- 
ant number, his results lying between 60*10-- 
and 70*10-“. A remarkable achievement indeed. 

6. Caution 

We shall digress a little, though, as it will 
be seen, the digression has a certain bearing 
on the matter in hand. 

All will admit that there exists an Analogy 
between a map (say) and the country which 
it represents. From the map one can find dis- 
tance, direction and orientation between two 
pjaces. The map will tell us whether a district 
is hilly or not, wooded or cultivated, rich in 
water or rich in sand. Yet, how different is 
the knowledge of a country which we gather 
from a map, and the knowledge we acquire 
by visiting it. Map-knowledge — so to call it-- 
is not to be despised, but it lacks life and 
lulness. Map-knowledge is not false; yet how 
poor and meagre, if unaccompanied by real 
knowledge. 

The same may proportionately be said of the 
knowledge of one science gathered only from 
tlie Analogy with the Laws and formulae of 
another science. The formulae need not be 
false, but the knowledge they impart is meagre 
and inadequate. It must needs be filled up 
and implemented by experimental knowledge. 
The beginner is always under the danger of 
resting content when, either by Analogy, or 
by the free use of Hypothesis, or in some other 
way, he has given mathematical expression to 
a Law. To take an example from Clerk-Max- 
well : “The Laws of uniform motion of heat 
in homogeneous media are mathematically 
identical with those of attractions varying 
inversely as the distance. Hence, if we knev/ 
nothing more than is expressed in the mathe- 
matical formulae, there would be nothing to 
choose between one set of phenomena and the 
other”. Similarly the Laws of Gases, of dilute 
solutions and of emulsions, are analogous. The 
formulae which represent them are the same. 
Yet the difference is considerable. 

7. A Third Example 

As already remarked, the Law of Equiparti- 
t'ou of Energy is the foundation of the Kinetic 
Theory of Gases. By a stroke of genius, 
Eddington extended the Law to the stars. xA.1- 
ready in 1911 Halm had suspected a certain 
equality between the kinetic energies of light 
and heavy stars In 1922 Seares showed that 
the surmised equality was real. Eddington 
then studied the problem of the distribution of 
density, pressure and temperature in the inte- 
rior of a star. The forces coming into play 
are gravitation and the pressure of radiation. 
Observation furnished the data of mass, den- 
sity and quantity of heat radiated by the star 
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ill unit time. Owing to the exceedingly h^c^h 
temperatures and to the so-called Phow- 
Electnc Efject, the atoms in the stars are dis- 
sociated and ionised. Now, by Analogy with 
pertect gases, the Thermo-dynamical Theory of 
Gibbs on the equilibrium of gaseous systems 
may be applied to the electronic dissociation 
in the stars. Eddington then worked out the 
formula which connect the mass of a star with 
its radius, its temperature and the quantity of 
energy which it radiates. For instance the 
temperature at the centre of the Sun is 4-10*"C. 
and its pressure, 13.*^' 10" atmospheres. He 
found also that if the mass of the star is less 
than gms. the radiation pressure is very 

small in comparison vdth that due to matter. 
On the contrar:/, if the mass exceeds the 

material pressure may be neglected. From 
astronomical data h«? constructed his famous 
CunH\ which afforded a sufficient test for his 
theory. But it proved something more. 

In the beginning it was believed that Edding- 
ton’s theories, founded as they are on the Laws 
of perfect gases, applied only to giant stars. 
For it seemed inconceivable that the Laws of 
Boyle and Gay-Lussac could be valid for stars 


witn a density’ several times that of iron in 
their interior. But observation showed on the 
contrary that the proreriies of gases are to be 
applied to all the stars (f.i., to Capella, v/hose 
density equals that of air, and to Krueger, sixty 
times as dense as iron). The thing was 
astounding. How an explanation was sought 
and found in the new ideas on the constitution 
and disintegration of atoms is most interesting, 
'but it far exceeds the limits of the present 
article. 

8. COXCLUSIOX 

What has been said, however, is sufficient to 
show the fruitfulness of Physical Analogy. By 
Analogy, not only does the scientist systenra- 
tize his knowledge; he further extends and 
develops it. Analogy, by suggesting the for- 
mulation of a Law, will direct the choice of 
experiments. No doubt, an injudicious use of 
Analogy may lead to a distorted view of nature. 
Also, merely analogical laws may result in 
knowledge that is formal and almost nominal- 
istic. Experiment, however, will keep our feet 
firmly/ planted on Earth — which will eventually 
prove to be a spring board enabling the mind 
to fathom the innermost secrets of the stars. 


TONUS IN STRIATED MUSCLE 
By INDERJIT SINGH, f.a.sc., and Mrs. SUNITA INDERJIT SINGH 
(From the Physiological Laboratory, Dow Medical College, Karachi) 


^HE mechanism by which a state of partial 
contraction of striated muscle, or tonus, 
is produced remains enigmatic. The explana- 
tion most generally accepted is that a" rota- 
tional excitement of motor units occurs, one 
group being released as the next contracts.'^ 
The excitations would have to be properly 
timed in order to produce an even and imper- 
ceptible contraction as that of tonus. If this 
v/ere true it would be expected that action 
potentials led from small aggregates would 
reveal rotational bursts of impulses. Such a 
phenomenon has not been capable of demon- 
stration.- 

Light on the tonic contraction of striated 
muscle is throwm by studies of similar contrac- 
tion in unstriated muscle. The chief character- 
istics of tonic contraction of skeletal muscle 
aie ; (1) The metabolism (oxygen consuinp- 

tion and carbon dioxide output) is low when 
compared with that of muscle when executing 
movements; it is only about 25 per cent, 
higher than that of completely paralysed mus- 
cle. Posturing muscle is also relatively in- 
fatiguable: the deverbrate cat may stand for 
six days without signs of exhaustion. A small 
(needle) electrode placed into a muscle unit 
shows that it contracts synchronously but res- 
ponds at a lov/ frequency, i.e., 5-20 per second 
indicating a correspondingly low rate of dis- 
daarge from the anterior, horn cells.-^ The 
tension exerted is far smaller than that given 
by the same muscle wffien it is stimulated at a 
high rate (e.g., 100 times per second) through 
its motor nerve. 


Skeletal muscle contains red fibres, rich in 
sarcoplasm, poorly marked transverse stria- 
tions and nuclei scattered throughout the sub- 
stance of the fibres. They contract slowly 
after a long latency, the duration of contrac- 
tion being three times that of the more quickly 
acting and more- highly differentiated pale 
fibres. Red muscles go into tetanus at a low 
rate of 5 to 8 stimuli per second.-^ 



Fig. 1. Mytilas muscle iu saline with 0*02 M Ca ‘lo* 
Barium 0*07 M Ba CL 

Now, let us compare the above facts in 
striated muscle with those in unstriated mus- 
cle. Unstriated muscle can be tetanised if 
stimulated at a much lower frequency than 
striated muscle; various unstriated muscles in 
the body may differ in this respect, just as 
red and"^ pale skeletal fibres. The metabolism 
of tonic contraction is lower than that of 
twitch contraction.^ If Mytilus muscle is 
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immersed in a solution containing barium, it 
passes into a tonic contraction which is main- 
tained by the muscle contracting periodically. 
Barium, though continuously present in the 
saline, appears to produce an intermittent 
stimulation. An interesting feature is that the 
I'requencv of stimulation automatically adjusts 
itself depending upon the slowness of relaxa- 
tion; as expected the frequency is less, the 
slower the relaxation. Further the state of 
the muscle can be changed by varying the cal- 
cium concentration of the saline. If the con- 
cantration of calcium is high, then the relaxa- 
tion is more rapid and the frequency greater 
than if the calcium content is low (Fig. 1). 



Fig. 2. Same muscle in 0-01 M CaCl 2 

If the muscle is contracting at a low frequency, 
it is practically unfatiguable. Thus for tonic 
contraction, stimulation at a low frequency is 
required. 



Fig. 3. Same muscle in 0*005 M CaCU 

The above experiments on unstriated muscle 
show phenomena of tonic contraction which 
are very similar to those in striated muscle, 
and suggest that the tonic contractions in the 
two kinds of muscles are similar. The expla- 
nation which has been suggested for the for- 


mer would, therefore, also apply to the latter.^ 
It is probable that in striated muscle the same 
fibres subserve both twitch and tonic contrac- 
tions, though differentiation has occurred into 



Fig. 4. Another muscle in 0*01 M Ca Cdo 


red and pale fibres in skeletal muscles, just as 
it has occurred in muscle in general into 
striated and unstriated ones. By some action 
it is probable that the state of skeletal muscle 
fibres is varied when they have to contract 
tonicaliy or quickly. That isolated skeletal 
muscle is always in a state of partial, though 
minute contraction has been shown recently.'^ 
There is no reason why there should not be a 
variation in the magnitude of this contractile 
state. The twitch and the tonic contractions 
may be part of same contraction “spectrum”; as 
shown, the contractions of cardiac muscle 
would also fit into the same spectrum.-'^ The 
various components of this “spectrum” may be 
linked as follows, though there may be some 
overlapping. 

Striated muscle of insects (about 300 contrac- 
tions/sec. slower striated muscle of other 

animals ; pale fibres in twitch contraction 
(about 100/sec.) -> pale fibres in tonic contrac- 
tion (about 20/sec.) red fibres (about 10/ 
sec.) cardiac fibres (about 70/min.) —> 

quickly contracting (about 2/min.). 

Unstriated muscle ^ tonic contraction of 
some unstriated muscle (about 1/10 min.) 
tonic contraction of extremely slowly contract- 
ing unstriated muscle (about 1/30-60 min.). 
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Tuberculosis in India 

tuberculosis in INDIA=*= 


'pHE Seventh Annual Report of the Tubercu- 
losis Association of India for the yeac 1945 
records another year of its useful work for the 
prevention, control and relief of tuberculosis 
in India. The factors which have hampers'd 
the progress of work of the Association since 
its inception still continue, but with the cessa- 
tion of the war, it is hoped that considerable 
amount of energy which w^as so far mobilised 
in the country’s war effort will now be diverted 
towards fighting the menace of India’s “publi*-' 
enemy No. 2”, tuberculosis. 

In spite of all the difficulties that stood in 
the way, the Association, during the year 
under report, has been able not only to con- 
solidate the work already started, but also to 
make considerable progress in new directions 
There are at present 124 tuberculosis clinics 
and 70 tuberculosis hospitals and sanatoria 
wii.ji a total of 4,384 beds. The Government 
of Bengal is contemplating the opening of two 
tuberculosis sanatoria of 500 beds each in the 
Presidency. It is expected that the Govern- 
ment of Bombay and Bombay Municipality 
will complete two more climes in near future. 
A tuberculosis sanatorium is being constructed 
at Ranchi by the Marwari Relief Association, 
Calcutta. 

Under the auspices of the Central .A.ssocia- 
tion, Post-Graduate. Refresher Course has been 
organised in different parts of the country. 
Tv/o such courses were organised in Lahore 
and Madras during 1945; 32 doctors in all have 
received post-graduate training. It is the in- 
tention of the Association to organise similar 
courses at frequent intervals. Training of 
Health Visitors has also been undertaken. The 
course which commenced in October 1944, ter- 
minated in June 1945. Out of seven candidates 
who received instructions, four have been suc- 
cessful. Twelve candidates are, at present, 
receiving training. So. far, New Delhi Tuber- 
culosis Clinics and Lady Linlithgow Sanato-' 
rium, Kasauli, had been giving such training, 
but it is hoped that other affiliated associa- 
tions will arrange in due course, to train this 
class of workers within their own provinces. 
The Association has also continued to afford 
training to a limited number of doctors at the 
.Lady Linlithgow Sanatorium and New Delhi 
Tuberculosis Clinics. The Association has also 
decided to take suitable candidates at the 


* Seventh Annual Report, 1945 — The Tuberculosis 
Association of India. (Published by the Tuberculosis 
Association of India, New Delhi.) 


Lady Linlithgow Sanatorium for training in 
the^ field of nursing. 

. The Madras Tuberculosis Diseases Diploma 
continues to be popular. The Mysore 
T.D.D. Course was started in June 1945 and it 
is expected that the Calcutta University will 
in^itute a similar course in the near future. 

A Benjamin has acted as Technical 

Adviser throughout the year and has devoted 
a considerable portion of his time to the 
affairs of the Association. He undertook an 
extensive tour in Western and Northern India 
and visited several centres to tender expert 
advice. 

The full development of the Publicitj^ and 
Propaganda Section has unfortunately been 
hampered to a great extent, but it is hoped 
that with the end of the war, more facilities 
will be available for the expansion of this 
section. In the meantime activities were car- 
ried on, by means of pamphlets, charts and 
other useful materials. Regarding the outlet 
for scientific papers on the subject, the Asso- 
ciation has been laboux'ing under serious handi- 
cap. The Indian Medical Gazette had been 
publishing Special Tuberculosis Number for 
the past eight years, but there are now difli- 
c allies in the continuation of this arrangement. 
The Association feels that at this stage, it 
should have a journal of its owm, and it is 
expected that a journal predominantly of a 
clinical nature will be started after the next 
conference of the tuberculosis workers. 

During the year under review, the Lady 
Linlithgow Sanatorium has carried on very 
useful work. The increasing progress and 
success of the Sanatorium can be judged from 
the receipt and payment account which ap- 
pears in the Appendix. The activities of the 
New Delhi Tuberculosis Clinics in 1945, as in 
the previous years, represent a stage in the 
development of the propaganda, treatment and 
survey method of control of tuberculosis. The 
Clinics continued to function as a demonstra- 
tion centre for diagnosis, treatment, care and 
af'cer-care of patients, educative and preventive 
activities in the tuberculai' homes and a train- 
ing centre for tuberculosis workers. Summa- 
ries of the reports of the Provincial and State 
Tuberculosis Associations appear in Appendix 
IX. The reports show that these Associations 
have concentrated their efforts on the training 
ot tuberculosis workers and aniti-tuberculosis 
propaganda and that a uniform progress has 
been maintained throughout the year. 

N. N. Be. 


V-2 ROCKETS TO RECORD SUN’S ULTRAVIOLET RAYS 


F ilms developed- by Eastman Kodak Co. 

with special fluorescent coatings will be 
used in spectrographs mounted in the noses 
of V-2 rockets- Ultraviolet sunlight, unable to 
penetrate either our atmosphere or ordinary 
photographic emulsions, will be recorded when 


the rockets reach altitudes of about 100 miles. 
The fluorescent film coating glows when ultra- 
violet light strikes it, and the glow is recorded 
on the film. 

— (Courtesy of ‘‘Sky and Telescope/^ 
August 1946, p. 10.) 
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GEOMAGNETIC TIME VARIATIONS 
AND THEIR RELATION TO IONO- 
SPHERIC CONDITIONS 

Besides the secular variation of the geomagne- 
tic field there are other time variations of 
which, for equatorial stations the solar diurnal 
variation is the most important which is be- 
lieved to originate in the earth’s outer atmo- 
sphere or in the Ionosphere. The quiet day 
solar diurnal variation is generally derived 
from the records of the five International Quiet 
days per month. From a comparison of these 
curves for different observatories it is possible 
to study the variation of the Ionospheric cur- 
rents with the geographical and geomagnetic 
co-ordinates- It is believed that the varia- 
tion depends on geographical latitude and local 
time. The purpose of the present note is to 
show that, whereas this may be true for sta- 
tions in high latitudes, the curves for sta- 
tions at low but equal geographical latitudes, 
differ widely both in intensity as we^l ' as in 
type. In Fig. 1, I have drawn the average 
curves of H for Alibag zr 18*6, A = 72*9, ^ = 
9*5) for the equinoctial season, for the years 
■ around the sunspot maximum (1926-1929), 
where 4>, \ ^ are the geocentric latitude, 
longitude and the geomagnetic latitude res- 
pectively; together with the similar curves for 
San Juan (<^>=18*4, Xr= 293-9- i/fz:29'9) and 
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as given by Bartels^ and others. S^^ curves also 



Fig. 1. Average curves for San Juan (S), 
Alibag (A) and Huancayo (H). 

vary with season and sunspot number, ' the 
variation, however, occurs in intensity, but the 
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® •. similar. This was also 

sliown by Moos- flora an analysis of the 
Bombay records lor the years 1894-1904 Tt 
appears that the diurnal range at Alibae is 
about four times that of San Juan and the 
types of the curves are also dissimilar, and jn 
particular the evening sharp minimum at San 
Juan, which falls below the ‘ ■ 


— mean night ^evel 

IS not at all visible at Alibag. When com- 
pared with Huancayo it is evident that the Srr 
curves at Alibag and Huancayo are similar in 
type though the Huancayo range is much 
than that at Alibag. The type of the 
Allbag curve suggests that the curves for 
Kodaikanal will possibly be similar to that at 
Huancayo, both in intensity and type. The 
analysis of Schmidt show that the different 
harmonics in the solar diurnal variation of H 
at Bombay and Singapore r.: 1-3, 103-8 

0 = —210-1) are similar both in amplitude and 
pl-^se, though the values of 0 at those stations 
differ widely. On the oUier hand the curves 
for Potsdam and Irkutsk are similar, though 
the values of 0 for these stations differ. The 
above anomalies indicate a geomagnetic con- 
trol of Sgr variations for low latitude stations 
although for high, latitude stations it is more 
dependent on geographical co-ordinates. 

According to the Dynamo theory, is pro- 
duced by the Ionospheric currents which, how- 
ever, is governed mainly by the atmospheric 
conductivity K and the daily convection cur- 
rents. It is quite possible that the latter depends 
only on the sun's zenith distance, and so the 
above anomalies can be explained if K is sup- 
posed to vary with 0, particularly for low 
latitudes. Appleton*^ has recently shown that 
the maximum noon ionization density in the 
F.. layer depends on the geomagnetic co-ordi- 
nates. In view of the arguments given above 
it is quite probable that, at least for low 
latitudes, K does not depend on the zenith 
distance of the sun as has always been assum- 
ed so far, and that the probable seat of the Sg 
current system is in the F.> layer.. It should be 
noted that Sg depends on the integrated con- 
ductivity of the conducting layer, whereas the 
maximum ionization density depends critically 
on the heating effects a.ssociated with the ioni- 
zation and the consequent variation in the 
thickness of the layer, which is larger in the 
F.> layer as compared to that in the E and 
layers. Consequently it is quite probable that 
although K increases as one approaches the 
magnetic equator, the maximum noon ^ ioniza- 
tion density, after an initial rise diminishes to 
a low value at tbe magnetic equator. This fall 
is probably due to the heating and expansion 
in the F.> layer and is further accentuated by 
the “bite out” effect in the diurnal curve of 
mciximum ion density. The jF^ curves-^ show 
that as at Huancayo the “bite out” effect exists 
also at Madras tHough it is absent at Delhi. 
Alibag Observatory, 

Bombay, 

Avgust 8, 1946. 


S. K. Chakrabarty. 


1. Bartels and Jqlinston, Terr. Mao-., 1939, 44, 455. 
2. Moos, Colaha ATagnctic Data. Part II, 290. 3. 

Appleton, Nature, 1946, 157 , 691. 4. Ionospheric 

Data (published by A.I.R., Delhi), 1946, 2, 4. 


A NEW FIND OF FOSSILS IN 
VINDHYAN ROCKS OF ROHTAS 
HILLS IN BIHAR 

A FEW months back while on an inspaction of 
tile limestone quarries about 15 miles seuth- 
\vest of Dehri-on-Sone (E.I.R.) in the company 
of Mr. R. s. Singh, m.sc., the author picked up 
a few slabs of limestone which carried some 
peculiar structures. On previous occasions 
similar finds from the same quarry were 
passed off as possibly inorganic concretions or 
solution structures and were neglected. On 
this occasion, however, the structures observed 
had such a regularity in form thiiugh different 
in sizes and had such a strong resemblance to 
some knowm primitive molluscan fossils that 
they deserved a very" careful examination. 

One limestone slab carried on one side four 
shell-like structures of different sizes ranging 
from half an inch to nearly two inches m 
length, all conical in shape, broad at one end 
and gradually tapering at the other with a 
semicircular cross-section. The broader end 
shows an abrupt though inclined termination 
the slops of which bears a constant angle in 
all the specimens. This sloping terminal end 
is somewhat worn out in three specimens but 
one has a layered lid-like structirre. The main 
body of the specimens is distinctly striated 
transversely. 

Besides these four shell-like structures the 
sarne limestone slab also carries three depress- 
ed ‘ impressions which are incomplete but what 
little is preserved shows that they are impres- 
sions of similar shell-like structures and repre- 
sent the plane face of the body (Fig. 1). 



Fig. 1. Vindhyan limestone with shells and impres- 
sions of Hyolithes rohitasivei sp. nov. X *5. 

In addition to these large-scale structures 
the slab also carries a swarm of minute 
elongated bodies each slightly bulging in the 
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middle and tapering at the ends. They are 
lying on the slab with a distinct parallelism 
among themselves as well as with the larger 
conical bodies. One very striking characteristic 
of these minute bodies is that their lower end 
is in every case distinctly darker than the rest 
of the body. This shows that these minute 
bodies probably represent the early larval 
stages of the same organism as is represented 
by the large conical shells. 

These shell-like structures have a shape al- 
ready too exceptional for concretions whereas 
the constancy of other characters makes it 
difficult to conceive that the structures could 
be of inorganic origin unless Nature is out to 
produce deceptive appearances. These shells 
on the other hand have a strong resemblance 
to certain Pteropods which are typical of early 
Palaeozoic life. The various characters noted 
above are all characteristic of the genus Hyo- 
lithes which has a range from Cambrian to 
Permian. This genus is already recorded from 
the Neobolus beds of the Salt Range, from the 
Upper Hymantas (Middle to Upper Cambrian) 
of Kashmir and of Spiti and also from the 
Ordovician of Burma. 

As for the life during the Vindhyan Period 
it had always been a matter, of surprise that 
the rocks of the period though very well suited 
to preserve the life-forms are so completely 
devoid of any recognisable fossil remains. 
However, some discoidal bodies were obtained 
on a number of occasions and have been lately 
described by Chapman as belonging to Atre- 
matous Brachiopods and creating a new genus 
‘Fermoria’ to receive them. Dr. M. R. Sahni, 
however, doubts their Brachiopod affinities 
though he also believes in their organic nature. 

These fossils described by Chapman under 
the generic term Fermoria all come from 
Suket Shales of Neemuch and Rampura in 
Central India, from a horizon near the junction 
of 'Lower and Upper Vindhyans. 

The present collection from the Rohtas Hills 
also contains a number of discoidal remains 
which have a strong resemblance to Brachio- 
pods of the Orthis type whereas there are 
others which are distinctly inequilateral and 
may belong to some primitive Lamellibranch. 
A systematic study of these is yet to be 
undertaken. The present collection comes from 
a band of limestone near the top of the Rohtas 
Stage which is the youngest of the Semri Se- 
ries or the Lower Vindhyan formation. Thus 
the two fossil horizons are at the transition of 
the Lower and the Upper Vindhyan systems 
and as such are approximately homotaxial. 

This introduces a great plausibility that the 
conical and discoidal bodies in this collection 
are fossil remains belonging to the earliest 
molluscan types. 

The conical remains described above are 
easily preferable to the Pteropod genus Hyo- 
lithes and ‘ as figured below has been named 
Hyolithes rohitaswei sp. nov. from its occur- 
rence in Rohitas Hills. Its specific characters 
may be described as follows: — 

Hyolithes rohitaswei sp. nov. — Shell symme- 
trical, conical, straight, cross-section plano- 
convex, attached to the rock along flat face 
which bears numerous transverse striae at the 
anterior end but is nearly smooth in its poste- 


rior part; the curved face distinctly striated 
transversely some of the striae being deeper 
and more prominent than others giving a sep- 
tate form, the anterior end with an abrupt 
though inclined termination with a definite 
slope; aperture completely closed by an oper- 
culum semi-circular in outline and with layer- 
ed structure. Occurrence : Top zone of Rohtas 
Stage of the Semri (or Lower Vindhyan) Se- 
ries. Locality : Three miles west of Ramdhera 
on Sone R.S. (D.R.L.R.) in Shahbad district, 
Bihar. 

The age of the Vindhyans on the basis of 
these fossil remains appears Lower Palaeozoic 
and' is very likely Cambrian. 

Dalmianagar, K. P. Rode. 

September 3, 1946. 


A NEW ANTI-ALLERGIC SERUM 

Allergic reactions, which appear in man after 
injection of horse serum, are believed to be 
manifestations of antigen-antibody reactions. 
These reactions would, therefore, be prevented 
if either of the reagents could be inactivated. 

Enzymic treatments^- of horse serum pro- 
teins appear to reduce their specific antigeni- 
city. Since the enzyme-treated immune horse 
seruna globulins have been brought into use in 
man, the incidence of serum reactions is re- 
ported to have been significantly less than 
usual; A large part of the immune bodies is, 
however, lost during enzym.ic treatment and 
subsequent 'processing. Hence, the cost of 
production of the therapeutic serum is con- 
siderably increased. 

The alternative method of preventing serum 
reactions by inactivating the antibody has given 
satisfactory results. In this method, antibodies 
to the human serum proteins are used to in- 
activate the antibody which is responsible for 
serum reactions. For this purpose, anti-human 
serum is prepared in horses. Horses are in- 
jected intravenously every fifth day with pooled 
human serum of doses which gradually decrease 
from 250 ml. to 25 ml. The serum of such 
horses contains complement fixing antibodies 
to human serum proteins, and inhibits appear- 
ance of serum reactions in man. Thus, the 
same serum, which contains the antigen which 
is responsible for the serum reactions, also 
contains the protective substance which inhi- 
bits serum reactions presumably by inactivat- 
ing the antibody. 

The anti-human serum has not shown any 
untoward effects in man. It is, therefore, quite 
safe to use this serum in man for the preven- 
tion or inhibition of allergic reactions. The 
very simplicity of the method of preparation of 
this serum, and the absolute safety in its pro- 
per use, make the procedure eminently suit- 
able for application in man. 

Dept, of Antitoxins and Sera, 

Haffkine Institute, D. C. Lahiri. 

Bombay, 

Avgust 14, 1946. 


1. Pope, C. G., Brit. Jour. Exp. Path... 1938, 19 , 245. 
2. Coghill, R. D., Fell, N., Creighton, M., and Brown, 
G., /. Immunol.., 1940, 39 , 207. 
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THE SOURCE OP CARBON AS A 
DETERMINANT IN DIASTASE-FORMA- 
TION BY ASP. ORYZAE 

As a natural sequence to our studies on 
the influence of the nature of nitrogen in 

diastase-formation, 1.2 ^ study of the role of 

carbohydrates in diastase formation by 4sn 
oryzce was taken up. The literature on ‘tJii^s 
subject IS meagre and though a certain amount 
of work has been done by Saito'i and by 
Funke,i no details are available regarding the 
comparative diastase forming efficiency of the 
various forms of carbohydrates. The follow- 
ing IS an attempt to determine the relative 
efficiencies of a group of the more commonly 
available carbohydrates in stimulating diastase- 
production by A. oryzce. 

Experimental 

The carbohydrates used are arabinose, xylose, 
galactose, glucose, mannose, lactose, maltose, su- 
crose, raffinose, inulin and starch. The nitrogen 
source for the organism was potassium nitrate. 
The salt mixture was composed of KH.^PO^ — 
2-5 gms., MgSO^.TH., 0—0*5 gm., CaCU.2HoO 
—0*5 gm., ZnSO^— 0*025 gm., FeSO^.THoO— 
0*0’5 gm. (dissolved in water, enough HCl 
added to dissolve the precipitate and volume 
made up to 250 c.c.). 

The composition of the media was as follows: 
Carbohydrate equivalent to 20 mg. carbon ; 
KNO-i equivalent to 2 mg. nitrogen; salt solu- 
tion 0*5 c.c. 

Final pH adjusted to 6*5 and vol. made upto 
4 c.c. in each case. The method of growing 
the fungus*"* and the determination of the dia- 
static activity of the extracts^’ are the same 
as described previously. The results are given 
below: — 

Table I 

Total Activity of the Extracts in Lintner Units 
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Carbohydrate 

1 Maltose 

i 

Sucrose 

i 

Raffinose 

Inulin 

Starch 

Total Activity 
(L.U.) 

282*4 

1 53*2 

45*9 
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1 
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Discussion and Conclusions 
The results show that starch and its hydro- 
lytic products, glucose and maltose, are promi- 
nent as diastase producers. The other carbo- 
hydrates are not efficient in stimulating dia- 
stase-formation, the laevorotatory inulin being 
the poorest. The same phenomenon of increas- 
ed diastase-production by starch, maltose and 
glucose in the case of Asp. niger has been 
Observed by FunkeJ Only slight growths were 


obtained in the case of arabinose, lactose, man- 
nose and inulin; a better growth was, how- 
ever, secured with raffinose, galactose and 
xylose as the source of carbon. Sucrose gave 
rise to a fairly good growth, but in the case 
of maltose, glucose and starch there was 
abundant growth. 

The increased diastase production by Asp. 
oryzce with maltose and starch as carbon sour- 
ces is in accordance with Yudkin’s “mass action 
theory of enzyme formation,”*'^ which postulates 
the mediation of a precursor for the elaboration 
of adaptative enzyme. The precursor which 
in the cell may be quite a negligible amount is 
supposed to be in equilibrium with the enzyme. 
The addition of the - precursor, usually the sub- 
strate or its hydrolytic intermediaries will 
shift the equilibrium in favour of an increase 
in the concentration of the enzyme. 

M. R. Raghavendra Rao. 

M. Sreenivasaya. 

Section of Fermentation Technology, 

Indian Institute of Science, 

Bangalore, 

July 23, 1946. 


1. Bindal, .A. N., and Sresnivasaya, M., /. Sci. and 
Ind. Res., 1945, 3, 386. 2. Raghavendra Rao, M. R., 
and Sreenivasaya. M., Ibid., 1946, 4, 654. 3. Saito, K., 
C.A., 1911, 2, 707. 4. Fnnke, /bid., 1929. 28, 4489. 
5. Raghavendra Rao, M. R., and Sreenivasaya, M., 
Curr. 1946. 6. Bindal, A. N., and Sreenivasaya, 

M., /. Sci. and hid. Res., 1944, 3, 245. 7. Funke, 
G. L., Zbl.Bakt., 1923,59, 162. 8. Yudkin, J., Bto/. 
Revs., 1938,13, 93. 


REACTIONS BETWEEN IODINE AND 
SODIUM SALTS OF CARBOXYLIC ACIDS 

IN PRESENCE OF METAL IONS AS 
CATALYST 

(i) Photo-reactions — 

A STUDY of reactions bscween iodine (dissolved 
in Kl) and sodium salts of the following 
carboxylic acids in light (illuminated by 
1000-watt lamp) indicates that contrary to the 
observations of Dhar and co-workers^.- and 
unlike the potassium oxalate iodine reaction, 
these reactions proceed with negligibly low- 
velocity at room temperatures (about 
40° C.) provided the reactants used are pure 
and precautions are taken to account for the 
loss of iodine by evaporation. The acids 
examined are : Acetic, Propionic, Butyric, Suc- 
cinic, Malic, Bsnzoic, Phthalic, Glycollic, Lac- 
tic, Malic, Tartaric, Citric, Mandelic and Gly- 
ceric. 

Further, it is found that addition of traces 
of certain metallic ions like Mn (II), Cr (HI), 
Fe (HI), Co (II), Uo.. (II), and Ce (III) pro- 
motes reactions with salts of hydroxy carboxy- 
lic acids to varying degrees. Out of these 
Mn (II) -and Cr (III) are most effective in all 
cases. The carboxylic acids containing no 
-OH group, however, do ' not react in light in 
the presence of added catalysts with the excep- 
tion of Mn (II) which is oxidised to MnO^. and 
hence precipitated. The factors which influ- 
ence the reaction rates are many; thus in- 
crease of [H]-j- ultimately suppresses the re- 
action, whereas withdrawal of lo in the equil- 
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ibrium I'H~ as the amount of T present 

progressively increases in the course of re- 
action, renders kinetic interpretation difficult. 
Moreover, in some reactions solid iodination 
products appear, wliich effectively rules out 
photochemical measurements, for the purposes 
of determining tne order of reaction, quantmn 
yield, etc. There arc a number of other com- 
plications, the details d which together • with 
a probable mechanism of reaction based on 
the formation of co-ordination compounds will 
shortly appear in the Journal of Indian Chemi- 
cal Society. 

(ii) Dark reactions — 

As expected from the behaviour of photo- 
reactions, no reaction takes place in the dark 
between salts of non-iiydroxycarboxylic acids 
end iodine even in the presence of catalysts 
excepting Mn (II) which is very slowly oxi- 
dised and precipitated as MnO.,. 

The reactions with salts of hydroxy car boxy- 
lie acids (mentioned above) are very slowly 
catalysed in the dark by some of the metallic 
ions specially Mn (II) and Cr (III) and also 
by Co (II) in some cases. No appreciable 
ciiange takes place v/ithin the first ten to 
twelve hours, hence it was at first thought that 
there was no dark reaction at all and so report- 
ed in a preliminary communication.-^ Detailed 
investigation has shown that dark reactions do 
take place extremely slowly, and in some cases 
it takes a few weeks for completion of the 
reaction at the room temperature. Recently 
Qureshi and Veeriah-^ have reported similar 
observations in the case of sodium citrate-iodine 
reaction pointing out the existence of what 
may be called an “induction period”. In the 
cases tried in this investigation long “induction 
periods” have been observed in dark reactions 
specially with those of citrate and malate in 
presence of Mn (II) as catalyst. The details 
of the dark reactions will be the subject of _a 
separate communication to be published in 
clue course. 


Chemistry Department, 
I.ucknov/ University, 
Lucknow, 

August 16, 1946. 


T.' N, Srivastava. 


1. Mukerji and Dhar, J. hid. Chmi. 1925, 2^, 

277; J. Phys. C/nm.. 1928, 32, 1308 ; /. htd. CJicvi. Soc., 
1929, 33, 850. 2. Bhattacharya and Dhar, 1929, 

6, 451. 3. Srivastava, Proc. Jnd, Sdc'tice 1944, 

Part III, Abstracts, p. 26. 4. Qureshi and Veeriah, 
Sci., 1946, 15, 132. 


ALUMINIUM BORATE GEL 

In continuation of our previous work^ on the 
preparation of several soLs and gels, an attempt 
has now been made in this laboratory to pre- 
pare aluminium borate gel and this communi- 
cation describes the conditions under whicn 
it can be obtained. 

When a saturated solution of borax is gradu- 
ally added to aluminium, chloride solution, a 
bulky precipitate of aluminium borate occurs 
which dissolves on shaking, but when sufficient 
ouantity of borax has been added, the precipi- 
tate settles dov.m in the form of a bulky opaque 
jelly. By regulating the concentration of 
borax, transparent jellies can b^ obtained, and 
the time of setting can be extended over a 
period of several hours. 


To 2 c.c. of a solution of aluminium chloride, 
containing 24-88 g. of AL.O.i per litre, varying 
amounts of 20 per cent, borax solution were 
added. The total volume was kept 5-5 c.c. '"in 
each case. The mixtures were shaken and the 
time of setting and the nature of the gel were 
recorded. 


Amount of 20% 
borax (c.c.) 

'Time of setting 
(hours) 

1 

Nature of jelly' 

3*6 

Instantaneous 

Opaque 

2-8 

5 

Opal escL'ut 

2*7 

10 

'r ran s parent 

2-6 

18 

Transparent 

2-5 

28 

Transparent 


These jellies are perfectly stable and exhibit 
no syneresis. On vigorous shaking they assume 
a liquid form and the viscous liquid so obtain- 
ed again sets to a jelly on standing, and this 
process can be repeated several times. Thc.se 
jellies are, therefore, thixotropic in nature. 

My grateful thanks are due to Dr. Satya 
Prakash for his kind interest in this investiga- 
tion. 

Chemical Laboratories, 

Allahabad University, S. P. Mushhan. 

June 15, 1946. 


1. Mushran, Ciirr. Sn., 1045, 14, 123, 200, 233 ; 1946, 
15, 24. Mushran ar.d Praka.sh, J. hid. C//:m. Soc., 1946, 

23, 111. 


COMPOSITION OF “RAINTREE’ FRUITS 

Pithecoloheum saman or the Rain Tree is 
widely grown around Bangalore. The tree 
bears pods 4-5" long and V 2 '' broad, having 
6 to 8 seeds which are enveloped in a sweet 
edible pulp. The pods are readily eaten by 
cattle. The pods ripen from March to May 
and they are specially welcome because cattle 
food is not available during the dry season 
in plenty. 

Analysis of six samples of the pods of the 
Rain Tree have been carried out to determine 
their nutritive value. The average of the 
results is given in the following table. Figui'es 
in column 7 were obtained by subtracting the 
sum of the rest of the constituents from 100. 


Chemical Compositions (per cent.) of the 
Kernels , . Seeds and Whole Pods 



Whole 

pods 

Kernels 

Seeds • 

1. Moisture 

15-30 

16-05 

7-55 

2. Ash 

3-19 

3 -01 

3-54 

3. Fat 

2-07 

1-27 

4-26 

4. Proteins 

12-71 

10-55 

28-57 

5. Crude Fibre 

11-43 

10-77 

14-05 

6. Sugars 

29-71 

35-59 

5-36 

7. Carbohydrates (other 




than sugars and crude 




fibre) 

25-59 

22-86 

■ 36-67 

8. Calorific value (100 gm. 




fresh material) 

298-15 

294-71 

329-02 
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It was observed that as the season advanced 
from. March to May, the moisture percentage 
decreased from 20 to 12 per cent, in the whole 
fruits and the percentage of other constituents 
increased correspondingly. 

The above results closely agree with those 
for kernels given by Velenzuela and Wester 
(1030). Padilla and Soliven (1933) found 
59-72 per cent, proteins and 11*16 per cent, fat 
in seeds. These figures are much higher than 
those given in the above table. 

The results show that the pods of Rain Tree 
are a good source of proteins, carbohydrates 
and minerals and may equal good quality hay 
in nutritive value. 

The authors wish to express their thanks 
to Mr. M. C. Rangaswamy, the Director of 
Dairy Research, for his keen interest and 
Mr. 1). Narayana for supplying the samples of 
Rain Tree pods. 

V. R. Bhalerao. 

Noshir N. Dastur. 

Imperial Dairy Research 
Institute, Bangalore, 

August 31, 1946. 


1, Padilla, S, P., and Saliven, F. A., Philippine A 
1933,22, 408. 2. Valenzuela, A., and Wester, P. J., 

Philippine J. of Science^ 1930, 41, 85. 


THE EFFECT OF PROCESSING AND 
SOURING MILK BY THE INDIGENOUS 
METHOD 


Various workers have recorded the chemical 
changes in milk resulting from different types 
cf heat treatment. Anantakrishnan and co- 
v'orkers^ have reported as loss the contents of 
the skin formed on the surface of milk on 
boiling. But as the practice stands in the 
Indian household, the skin is invariably util- 
ised for making curd, butter or other food pre- 
parations. It is never wasted. 

When milk was maintained at the boil 
(96° C.) for ten minutes and continuously stir- 
red to prevent formation of the skin on top or 
setting of the casein at the bottom, the loss 
in miik solids, after correction for the change 
in volume w^as found to be almost insignificant 
— 0-28 per cent, total solids, 0-1 per cent, fat 
and 0-14 per cent, lactose. The per cent, 
reduction in volume, however, changed widely 
with the total time taken for heat treatment. 

The effect o? this type of processing on the 
bacterial count ^ of milk was also remarkable. 
When the processed milk was cooled in the 
open vessel in which it was boiled, the reduc- 
tion in plate count was from about 130,000 to 
275 per c.c. The efficiency was further im- 
proved if the heated milk was transferred into 
a closed vessel and then cooled (360,000 to 120 
per c.c.). - The greater efficiency was also re- 
flected in the storage property of the processed 
milk. While the milk cooled in the open ves- 
sel and then stored in a closed vessel at room 
temperature (18°-30° C.) developed 4,000 colo- 
nies per c.c. in 5 hours, the milk cooled . and 
stored in a closed vessel had only 2,600 
after 7-5 hours. It is evident, therefore, that 
tiiis type of heat treatment is not only more 
efficient but also better suited than pasteunsa- 


tion2 for tropical climate and the actual condi- 
tions prevailing in Indian homes. 

On souring previously boiled milk with seed 
curd at 40° C., there was quick rise in bacterial 
count with the progress in souring. The most 
significant feature was the uneven distribution 
of the bacterial population of curd between 
butter and butter-milk on churning : almost 
all the organisms passed into butter-milk leav- 
ing only a small fraction in butter. A similar 
observation has also been made in the cream- 
ery process of making butter.^’-i The lov/- 
count butter thus produced by the indigenous 
niothod compares very favourably with that 
produced under the best conditions by the 
Ci-eamery process. 

The detailed procedure and results of the 
experiment will be published elsewhere. 

I am thankful to Mr. B. N. Banerjee and 
Prof. V. Subrahmanyan for kind encourage- 
ment. 

Dept, of Biochemistry, 

Indian Institute of Science, 

Bangalore, K. S. Rangappa. 

August 10, 1946. 


T. Anantakrishnan, Dastur and Kotbavalla, Indian 
J, Vet. Sci.y and Anim. Hush-, 1943, 13, 297. 2. Pep> 

Marketing of Milk in India and Burma, 1943 2l3. 

M anager of Publi cations, Delhi. 3. Grimes, /.Dairy 
Sei., 1923 , 6, 427. 4. Hammer and Nelson, Iowa 

State Coll., Res. Bull., 1940, 137, 106. 


ISOMERISATION OF THE DARK GREEN 
CHROMIUM CHLORIDE, A SEMI- 
. MOLECULAR PROCESS 

The process of isomerisation of chrorniunn 
chloride hexahydrates is shown to be highly 
complicated by a number of workers. In 
the present investigation the authors find that 
the time taken to complete any definite fraction 
of the transformation of the dark-green chro- 
mium chloride into the hydrated violet form is 
proportional to the square root of the concen- 
tration of chromium chloride. The calculations 
have been made using the experimental data 
from the papers of Bjerrum- and Lamb and 
Fonda, who followed the transformation by 
measuring the changes in the electrical con- 
ductivity with time of a freshly prepared solu- 
tion of the dark-green chromium chloride. 
The values for a! tx show complete concord- 
ance (where a is the gm. mols. of chromiurn 
chloride per litre and tx is the time required 
foi X per cent, change), as will be seen fiom 
the results given in the table below : 



Concentration of Cr 

Cls 

/ \ 
UO-5 at 25° C J 

0-01074M 

0.00322M 

0*00793M 

0-0032 

0*0032 

0*0033 


For a reaction of the nth order t a 

Now as tciaV 2 in the present case, it can be 
inferred that the reaction is semimolecular. 
Further frorq a comparison of the time of the 
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half change of chromium chloride of the same 
molar strength at different temperatures, it is 
seen that the transformation is accelerated to' 
a great extent by a rise in temperature, the 
rate of the change in equimolar solutions at 
25" C. being 2*2 times of that at 19*85° C. and 
43 times of that at 0° C. The high tempera- 
ture coefficient also shows that the order of 
the reaction is less than unity. 

The chlorides of sodium and potassium 
have no effect on the rate of the transforma- 
tion. On the other hand, the reaction is con- 
siderably retarded by H+ ions. Further work 
is in progress to elucidate the mechanism of 
this semi-molecular process. 

Department of Chemistry, 

D, A. V. College, D. S. Datar. 

Sholapur, D. R. Kulkarni. 

August 3, 1946. 

1. Datai* and Qureshi., /. Osm. 1940, 8, 6-20. 

2. Bjerrum, j?. Chcm., 1907, 59. 336 ; 1910, 73, 

724. 3. Lamb and Fonda, /. Amer. Chem, Soc., 1921, 

43, 1154. 

A METHOD OF CALCULATING^SINGLE- 
VALUE-FIGURE** FROM THE RESULTS 
OF AGGREGATE-ANALYSIS OF 
THE SOIL 

The most common and the one very widely 
used method of presenting the results of aggre- 
gate analysis of a soil is by drawing a size- 
distribution-curve in which the summation 
percentages of fractions are plotted against 
the logarithms of their settling velocities in 
water. In their studies on the effect of differ- 
ent irrigational, manurial and cropping treat- 
ments on the periodical changes in the struc- 
ture of the soil, the authors noticed that the 
sJze-distribution-curve failed to bring out pro- 
minently the small differences in the structure 
of the soil brought on as an effect of season 
and treatment. The mathematicaT formula sug- 
gested by Baver and Rhoades (1932) for char- 
acterising the state of aggregation of the soil 
could not be used, as the aggregate-analysis 
of the soil was carried out on field-moist satn- 
ple without dispersion. Similarly the formula 
suggested by Cole (1938-39) for working out 
the relative surface area contributed by the 
soil aggregates graded by sieving could not be 
correctly applied as the analysis of the soil 
was carried out by combining the sieving ope- 
ration with elutriation. In recent years the 
use of a single-value-figure for specifying a 
particular property of the soil has gained 
much favour and it is proposed to give in this 
note a method of working out a “single-value- 
index’* for studying the structural condition of 
the soil when the aggregate analysis is carried 
out by combining the two operations. 

Sieving of the Soil 

‘ The sieving of the soil is carried out under 
the surface of water and the bank consists of 
sieves having apertures of the following dia- 
meters: — No. 1=7 mm., No. 2=4 mm.. No. 3= 
2 mm., No 4=1 mm., and No. 5=y2 ram. 

If a, b, c, d and e are percentage fractions 
collected on sieves 1 to 5 . respectively, then 
the area contributed by each of the fractions 
can be obtained by dividing the percentage 


fraction by the average diameter of the frac- 
tion and would be equal to : — 


a/7; b/ 


7+4 ,4 + 2 


“l~ 1 , ,1 + 0*5 

and e/— ^ 


the fraction collected on the first sieve being 
arbitrarily assigned a value of 7 mm. The 
total area contributed by all the aggregates 
graded by sieving would be the sum of all 
the figures shown above and denoted as ‘ S”. 

Elutriation of the Soil 
The elutriator (Kopecky’s type) has four 
cylinders, each separating the particles into 
aggregates having the ranges of diameter.-^ 
shown below: — 

No. 1 = 0*50 mm. to 0*20 mm.; No. 2 = 
0*20 mm. to 0*10 mm.; No. 3 = 0*10 mm. to 
0*05 mm.; No. 4 = 0*05 mm. to 0*02 mm. 
Particles smaller than 0*02 mm. in diameter 
pass out of the elutriator, and their percentage 
is calculated by difference. If x,, x.,, x.^ and 
are the percentage fractions collected in 
cylinders 1 to 4 the area contributed by each 
Ox the fractions would be equal to: — 

, 0 * 5 + 0-2 , 0 - 2 + 0*1 , 0 * 1 + 0 * 05 ^^^ 

xj 2 ’ ^2/ 2"— ~ ’ ^ 3 ^ 2 ^ 


„ ,0-05 + 0-02. 

X4I 2 

The fraction passing cut of the elutriator 
would contribute an area = 
percentage fraction less than 0*02 mm . 

0-02 

The total area contributed by all the fractions 
graded by the elutriator would be the sum of 
all the above figures and denoted by letter *E’, 
and the total area contributed by all the soil 
aggregates graded by sieving as well as by 
elutriation would be the sum of the two figures 
S and E, calculated in the manner described 
above. 

The elutriator separates particles of very 
fine size and so it will be seen that even small 
differences in their percentage greatly influence 
tile value for the total surface area of the soil. 
On the other hand, large differences in the 
coarser fractions graded by sieving do not 
affect this value to a great extent. It would, 
therefore, be evident that soils which contain 
larger amounts of the finer fractions will show 
very much higher figures for the total surface 
area than those which contain smaller amounts 
of finer fractions. Assuming that high propor- 
tions of aggregates less than 0*50 mm. in 
diameter would affect the structure of the soil 
adversely, it follows that higher the figure for 
the total surface area worse the structure. 

It is suggested that the single-value -figure 
calculated in the manner described above 
would furnish a very useful index for the 
structural condition of the soil when the grad- 
ing of the soil is carried out by combining the 
sieving operation with elutriation. 

Sugarcane Research Station,* 

Padegaon, J. K. Basu. 

June 17, 1946. M. M. Kike. 


1. Baver, L. D., and Rhoades, H, F , Jr. oftheAmtr. 
Soc. of A gron., 1932, 24, 920. 2. Cole, R. C., Hil^ardia, 
1938-39, 12, No. 6, 429-471. 

* This Scheme was partly subsidised by the Imperial 
Council o£ Agricultural Research, India. 
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VIABLE SUGARCANE SEED PRODUCED 
IN THE UNITED PROVINCES 

The accepted notion so far has been that 
sLigarcane does not set viable seed in the United 
Provinces. The prevailing low temperature at 
the time of anthesis is supposed to be respons- 
ibie for this behaviour. 

Due to this belief no serious attempt has so 
far been made to raise seedlings from huff 
occurring naturally in the province. In ord^'-T 
to critically test the validity of this belief fluff 
was obtained this year from Gorakhpur and 
also from the village Sohna, situated at a dis- 
tance of forty miles north-west of Basti town. 
The fluff from Gorakhpur was collected from 
a field of Co. 313 and the variety from which 
fluff was obtained from- village Sohna, is 
Co. 35G. 

The Huff from both these places was planted 
at Shahjahnpur R.eseareh Station in February 
1045, at the rate of one gramme to each seed- 
ling plot (rx 1') containing rich soil manured 
with compost and kept under controlled humi- 
dity and average temperature of 60° F. in a 
glass-house. The fluff from Gorakhpur did not 
sprout but the fluff from Sohna village sprout- 
ed after seven or eight days and the germina- 
tion was similar to that of the fluff obtained 
fi'om Coimbatore. This has been repeatedly 
tested and the successful germination of the 
local fluff for the first time in these provinces 
has created great interest as the potentialities 
oC this discovery are immense. Over 1,000 of 
these seedlings have now been transplanted in 
the field and their growth behaviour is under 
critical study. 

If it is possible to get fertile seeds from 
crosses made in U.P. it will open a new line 
of research which may produce cane varieties 
better suited to local conditions. 

Sugarcane Research Station, 

Shahjahanpur, S. B, Singh. 

J7dy 30, 1946. 


A NOTE ON THE OCCURRENCE OF 
SMUT IN SACCHARUM MUN/A 
MUNJ GRASS 

Smut is a common disease of cultivated canes 
caused by the genus Ustilago, whereas the 
genus Sorosponiim has been recorded (Mund- 
kur, 1942) on Sorghum, and S. munja but the 
allied genus Sphacelotheca has not been record- 
ed before in the country on any Saccharurn. 

In a recent tour to Biknathoree on the sub- 
montane tract of Terrai region, form of 
S. munja was collected from the sides of a 
stream. A clump of this form when dug out 
and transplanted and grown at Pusa, produced 
a large number of arrows, all of which were 
affected by a smut. The arrows, ^ unlike in the 
case of the common smut (U. scitaminea. Syd.) 
attacking cultivated sugar canes, did not form 
a whip. They emerged in the normal manner, 
but remained short and stunted and appeared 
blackish (Fig. 1). The florets on examination 
were found to be all affected, each containing 
a mass of blackish spores in place of their 
essential organs (Fig. 2). Further the arrows 
emerged much earlier than the other forms oi 


the species in the collection at this Station, 
some of them arrowing as early as May- when 



Fig. 1. A small clump about 3 ft. tall with a smutt* 
ed arrow. 


Fig. 2, A portion of the arrow showing smutted 
florets. 

all other forms were not even in short blade. 
The arrows continued to emerge throughout 
the season but were all affected by sm.ut. Only 
a few arrows produced about the same period 
as normal flowering in other forms (i.e., about 
middle of November) were normal and healthy. 

The specimens of the smutted arrows were 
sent to Dr. B. B. Mundkur of the Imperial 
Agricultural Institute, Delhi, who kindly identi- 
fled the smut as Sphacelotheca schweinjv/r^ 
thiana (Thuemen) Saccards, a genus of smuts 
commonly affecting Sorghum, but not known 
so far to be attacking any species of Saccharurn. 
The record is, therefore, interesting and opens 
further possibilities regarding sources of infec- 
tion for the cultivated crops, particularly be- 
cause of the very common occurrence of 
S. munja all over this tract. 

Besides its occurrence, the attack of smut 
in this particular case, has produced a rather 
interesting effect, viz., induced the affected 
clumps to arrow much earlier thaii the normal 
and healthy ones. As pointed out before, the 
arrows were given out even as early as May 
when the stalks were young and hardly 3 feet 
above ground. A similar tendency has already 
been noticed in the case of common cultivated 
sugarcanes, affected by U. scitaminea where 
the smutted whips have been shown to be 
modified floral shoots, produced as a result of 
early maturity (Rafay and Padmanabhan, 
1940). These authors reported cases of arrow- 
ing in a smut- affected crop five months old 
while recent observations in Champaran by 
the senior author show such arrowing to be 
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frequent in a 42--days’ old crt-jp of Co. 513. The 
normal time of arrowin.a' for this variety when 
planted in February is the middle of October. 

So far nothing, however, is known regal'd ing 
the manner this early maturation has brought 
about, particularly the lactors responsible for 
the change from a vegetative to a reproduc- 
tive phase, so eai'ly in life and long before 
the normal period of growth has taken place. 
It would, therefoi'e, be quite interesting to 
know, whether tlie fungus, by its presence 
inside the host, brings about a change in its 
metabolic processes producing incidentally a 
phytohormone or some enzymatic secretion 
which in its turn induces the plant to stop its 
vegetative growth and proceed to the reproduc- 
tive phase. If the actual reason of the actual 
agency behind this phenomenon could bo in- 
vestigated, it will undoubtedly yield a very 
valuable means for inducing certain late 
flowering varieties to ai’row earlier, or even 
induce recalcitrant and non-arrowing varieties 
to arrow with the result that the duration of 
actual breeding operations may be extended 
over a large part of tlic crop season instead 
the present few months in a year. A certain 
amount of biochemical work now in progress 
in these laboratories might throw some light 
on the subject. 

K. L. Khanna- 

K. R. Ramnathan. 
Central Sugarcane Res. Station, 

Piisa, Bihar, 

August 10, 1946. 


1. Munclkur, h. h., Anc> BiilL, 1945>, 209-17. 2. 
Rafay, S. A., and Padmanaldian, S. V.. Curr. 1940, 

9, a. 


THE UREDO-STABE OF AECIDIUM 
FOUND ON THALICTRUM IN THE 
SIMLA HILLS 

The occurrence of mcidia on Thalictrum java- 
niciim and T. minus was first reported in India 
by Barclay^ in 1887. Both these species, ac- 
cording to Butler and Eisby,- probably belong- 
ed to AScidiuvi urceolatum. Arthur and Cum- 
mins-^ identified the aecidial material collected 
by R. R. Stewart on T. minus as Puednia 
Rubigo-vera (DC) Wint. There is, however, 
no record based on experimental work to con- 
nect these aecidia with the uredo-stage of any 
rust, Mehta'^ has stated that secidia found in 
nature on T. jaimnicum near Simla do not 
belong to the brown rust of wheat because 
repeated inoculations on the latter always gave 
negative results. 

The writer, for the first time in this country, 
came across near Simla plants of Agropyron 
semicostatum Nees, leaves of which were in- 
fected with a brown rust (Puccinia persiszsns 
Plowr.), growing close to T. javanicum bearing 
the aecidium recorded befqre. A brief account 
of experimental work that established a con- 
nection between the two is given in this note. 

^cidia have been observed on leaves and 
petioles of T. javanicum in moist valleys of 
Simla during the rainy season, i.e., June- 
August. Inoculations made with the secidio- 
spores on seedlings of wheat and barley always 


gave negative results as before but Agropyron 
sc mlcosiahirn got infected resulting in the pro- 
duction of the urodo-si.age of the rust. /Fcidia 
arc hypophyllous, in clusters on thickened spots 
which are purple-brown above and yellow 
below. They are subey lindrical, yellow, with 
torn margins. Spores are orange coloured. 

In nature infected plants of Agropyron are 
found in the neighbouriiood of diseased Thalic- 
trum. Inoculations made with uredospores on 
seedlings of wheat, barley and Agropyron hi- 
fected only the last. A culture of the rust in 
ihe uredo-stage has been maintained on its 
congenial host throughout the year in a green- 
house at Simla. The incubation period is 
seven to ten days according to weather. Ui’O- 
dosori are minute and orange coloured. Uredo- 
spores arc more or less globose and measure 
22-24 w in diameter. 

Teleuto-stage is formed when the aerial parts 
of the gra.ss start drying,. Tolcutospores hewe 
been found to germinate at room temperature 
(60°-70°F.) without any special treatment and 
the sporidla to infect young leaves of T. java- 
nieuw.. Spermogonia appeared in seven to ten 
days and secidia in seventeen to twenty days 
from the date of inoculation. An infected loaf 
is shown in Fig. 1. 



FtG. 1 Showing an infected leaf of Thalictrum 
javanicum X 4. 

As expected, secidiospores artificially produc- 
ed in the greenhouse infected seedlings of 
Agropyron resulting in the formation of uredo- 
sori. 

This completes the life-history of the rust, 
the sscidial stage of which had been recorded 
on T. javanicum by previous workers, referred 
to above. 

Mehta'^^ has recorded the occurrence of y’-el- 
low rust on A. semicostatum near Simla and 
the vmiter has found this grass infected with 
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black rust. A complete account of the life- 
history of the latter, resulting in the identifica- 
tion of a new specialised form of Puccinia gra- 
rainis is being published elsewhere. With the 
identification of brown rust also, as described 
here, all the three rusts have been recognised 
on this grass in this country. It should, how- 
ever, be noted that they are highly specialised 
on Agropyron and do not infect either wheat 
or barley. 


B.ust Research Laboratory, 
Simla-E., 

August 10, 1946. 


R. Prasad A. 


1 . Barclay, A., /. As/a£. Soc\ Bern:., 1887, 56, 350. 2 . 
Batler, E. J., and Bisby, G. R., The Fungi of I ndia.^ 
1931, 55. 3. Arthur, J. C., and Cummins, G. 11 , Myco- 

1933, 25, 397. 4. Mehta, K.. Q,., Set. Mono. N o. 
14, Impl. Counc. Agrl. Res..^ 1940. 


CHROMOSOME NUMBER OF CASSIA 
FISTULA 

According to the international rules of botani- 
cal nomenclature, 1935, it has been proposed 
that Cassia fistula Linn, should be selected as 
the type species of the genus cassia. This spe- 
cies belongs to the sub-genus Cathartocarpus 
Pers. Tischler (1921-22) has recorded the 
chromosome number of this species as u — 12. 
As this number happens to be unusual outside 
the sub-section Chamcecristce verce Benth., the 
writer has undertaken to work out the detailed 
cytology of Cassia fistula. As a preliminary to 
this study a number of temporary acetc- 
carmine smears of pollen-mother-cells were 
examined. From the polar views of 1st meta- 
phase 14 bivalents could clearly be counted 
(Fig. 1) and this number is in variance with 



Fig. 1. Cassia fistula L. Polar view of first meta- 
phase showing 14 bivalents X- 2400. 

that previously reported by Tischler. This 
number n 14 is, however, in conformity with 
the previously reported chromosome numbers 
for those species belonging to the genus cassia; 
which do not fall under the section Chamce- 
crista. Detailed cytological observations are in 
progress and will be published elsewhere. 
Department of Botany, 

Andhra Christian College, J. V. Pantulxj. 
Guntur, 

April 21, 1926. 


1. Tischler, G., Handbuch der Pflamenanatomie., Lins- 
bour, 1921-22, Bd. 2, Abt. 1, Teil 1, 5 21-683. 


A MODIFIED EMMERT’S FIELD 
METHOD FOR THE ESTIMATION OF 
NITRATE-NITROGEN IN PLANTS 

Emmert in his field method for the determina- 
tion of nitrate-nitrogen in plants lays stress 


on the tissue being immediately weighed and 
after detachment to minimise the loss 
ot nitrates. But this method involves cumber- 
some apparatus and equipment which have to 
be carried to the field where the resulting 
colours are compared to rough permanent 
for visual estimation. It is 
with a view towards evolving a more accurate 
laboratory method which does away with in- 
convenient and inaccurate field work that the 
following modifications are suggested. 

The main difference lies in the collection of 
the^ plant tissue samples in liquid paraffin 
which prevents the loss of nitrates and at the 
same time permits very accurate estimation in 
the laboratory by means of a sensitive colori- 
rneter. By this method the reduction of 
nitrates ^ to proteins by enzymes which act 
rapidly in the presence of oxygen is prevented 
for,^ liquid paraffin forms an impervious pro- 
tective film on the cut surface as well as on 
the stomatal openings. For estimation of 
nitrates, Emmert’s method was followed and the 
colorimetric comparisons were done according 
to Reilly and Rae*"' and instructions given bv 
Dastur.i 

Several experiments were done on different 
plants to^ show that by the modified method 
loss of nitrates is prevented and better results 
are obtained by the use of colorimeter. These 
are given in the following tables : — 

Table I 

Portulaca oleracea L. 


No. 

1 

Time of ex- 
posure to 
air 

By Emmert’s 
method of Visual 
Estimation NO 3 
in ppm. 

Colorimetric C-om- 
parison by modified 
method N O 3 in 
ppm. 

1 

nil 

1 400 

346 

2 

10 minutes 

1 400 

312 

3 

20 minutes 

1 400 

191 

4 

30 minutes 

400 

166 


Table II 

Amarantus spinosus L. 


No. 

Time of immersion in 
liq. paraffin in hours 

Estimation of NO 3 
by modified method 
in ppm. 

1 

nil. 

186 

2 

48 

186 

3 

74 

186 


From the above data it will be observed that : 

(1) Nitrates are lost rapidly within a very 
short time which goes on increasing thereafter 
and there is a great difference between esti- 
mations by Emmert’s visual method and the 
present colorimetric method (Table I). It can 
also be seen that with mere visual comparison 
the loss of nitrates on exposure to air is not 
apparent even when the difference by the pre- 
sent method is sufficiently large. 

(2) There is no loss of nitrates even after 
keeping the tissue in liquid paraffin for 74 hours 
(Table II). 
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I must here thank Proi. F. R. Bliaruclia for 
suggesting the method and for his valuable 
guidance. 

Botany Department, 

Royal Institute of Science, P. J. Dubasii. 

Bombay, 

SeptevibcT 2, 1946. ■ 


1. Da.slur, R. H., Ifui'inn /. AV., 1932, 3, 4. 

2.Einni ert, I'k P/iysiol,^ 1932, 7, 2. 3. Reilly, 

and Rae, W. N., Lcnid. 1922. 


XENIA IN COTYLEDON COLOUR OF 
GRAM iCICER ARIETINUM) 

A COMPREHENSIVE invc.stigation on the inherit- 
ance of seed-coat and cotyledon colours in gram 
has recently been undertaken at the Institute 
of Plant Industry, Indore. Among the gram 
collections maintained here it is found that 
there are great variations in the presence and 
absence of anthocyanin pigment in different 
parts of the plant, in the size of the pod and 
seed, in the nature of the seed surface and in 
the colour of the sead-coat. The usual seed- 
coat colours met with are yellow, different 
shades of brown, light red, etc. Among the new 
acquisitions there are two interesting types, 
one obtained from a Central India State which 
has a black seed-coat and another obtained 
from C.P., which has a green seed-coat. The 
colour of the cotyledon which can be seen by 
scraping the seed-coat off is usually yellow in 
all varieties irrespective of the colour of the 
sced-coat. The only exception to the above 
finding is that in the variety with green seed- 
coat the cotyledon inside is also green. 

Among the various crosses that have been 
made and are under study, the following two 
are of interest in showing xenia effect with 
regard to cotyledon colour. The crosses were 
actually made in 1944-45 Rahi season. Under 
Indore conditions it has been found that the 
latter half of January is the best period for 


the setting of pods. 


Cross I 

Cro.ss II 

Seed Coat Cotyledon 

Seed Coat Cotyledon 

... ^ f Green \/Green Q 

Parents •|Blacl</\Yenow'(f 

"SS 

Green \/Green Q 

Yellowish /\YellowC?’ 
brown 

Green Yefiow 

It would be seen that 

while the seed-coat 


colour of the hybrid seeds in both crosses is 
the same as that of the maternal parent, the 
cotyledon which is the result of double fertil- 
ization has the colour of the paternal parent, 
showing dominance of yellow over green. 

The hybrid seeds were sown in 1945-46 Rahi 
season and the produce of the Fi plants was 
collected in March 1946 and examined in the 
laboratory for seed-coat and cotyledon colours, 
the latter being distinguished by scraping the 
coat ofC at a small spot -in each of the seeds. 


There were obtained one plant with 108 seeds 
fK'.m the first cross and two plants with 279 
seeds in the second cross. The results of this 
examination are given below. 


Cross I 

Cross 1 1 

Seed Coat 
colour 

Light .smoky 
black 

Yellowish brown 

Cotyledon 

yel low 

Green 

Tota 1 

yellow' 

Green 

Total 

colour 

87 

21 

108 

212 

67 

279 

Kxp. 3 : 1 

81 

27 

108 

20S) 

70 

279 

X^- 

1 


)-8 



0-15 


The above results clearly show the incom- 
plete dominance of black over green and com- 
plete dominance of yellowish brown over 
green with regard to seed-coat colour and the 
complete dominance of yellow over green with 
regard to cotyledon colour. That seeds with 
two kinds of cotyledon colour occur in the 
same F, plant confirms the xenia effect ob- 
served in the hybrid seed. 

While the above results will be confirmed 
by raising an F.> generation, the full results of 
all crosses showdng the interrelationship among 
the seed-coat colours and their relationship if 
any, with other characters like seed size, 
nature of seed surface, presence and absence 
of anthocyanin in vegetative and floral parts, 
etc., will be discussed in a paper to be pub- 
lished elsewhere. 

The work v/as carried out under the 
guidance of Mr. K. Ramiah, m.b.e.. Geneticist 
and Botanist, Indore. 


Institute of Plant Industry, 

Indore, B. A. Phadnts. 

June 3, 1946. 


HEMILEIA WRIGHTIAE RAC. ON 
WRIGHTIA TINCTORIA R. & BR. 

AND W, TOMENTOSA ROEM. & SCH. 

In the months of December 1945 and January 
3.946, a Hemileia was observed on two species 
of Wrightia — W. tinctoria and W. tomentosa. 
The rust on the former species was prevalent 
in the jungles near Walayar (Malabar District) 
and Samalpatti (near Salem). On the latter 
host the rust was observed at Kallar (Coimba- 
tore District). 

Hemiliopsis wrightice has been recorded on 
Wrightia tinctoria in Java and was described 
later as Hemileia wrightioe Rac. (Sydow, 
1914; Stevens, 1932). But the prevalence of 
this rust on these hosts in South India has not 
been recorded. Thirumalachar to whom our 
thanks are due, has stated in a private commu- 
nication (in May 1946) that he has collected 
H. wrightioe on W. tinctoria from Mysore 
State. 

Uredia and telia were observed on W. tinc- 
torial The ceciospores mentioned by Stevens 
(1932) were not found. The colour of the 
sori, which exhibit a mealy appearance on the 
lower surface of the affected leaves, is at first 
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orange to cadmium, orange, when the uredio- 
spores are formed. But with the formation of 
teliospores there is a change in colour to shell 
pink. 

On Wrightia tomcntosa the rust has been 
recorded for the first time. The lower surface 
of the leaf is ‘thickly covered by extensive 
powdery light capuchin orange to salmon 
orange patches of uredia. The urediospores 
are formed as in other Hemileia. One or more 
hvph^ which may become swollen collect in 
the substomatal space. These emerge through 
the stoma and develop a short columnar fas- 
cicle outside the cpideimis. On the ends of the 
hvnhm forming the fascicle the spores are 
borne. Haustoria are clearly seen. 

The urediospores are shaped like the seg- 
ments of an orange, verrucose except on the 
flattened or concave side and have orange- 
coloured contents. They measure 23 X 18 M 
(the range being 15-5 to 28-0 X 12 to 2-.*0/^) 
(Fig. 1). Germination occurs by the torma- 
tion of a germ tube which is irregularly swo - 
len at the tip with reddish contents. 
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Fig. 1. Uredo^pores X 400. 

FIG. 2. Teliospores X 400. 

FIG. 3. Germination of teliospores X 4UU. 

through the .stomatal pore as n ,, thin- 
Thev are hyaline or light brown, ^ooth, thm 
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from a side of the spore. The apical protube- 
rance was not clear. These measure 25X19*0^^ 

(the range being 19-0 to 31 X 15*5 to 26-0). 
(termination takes place in fresh spores with- 
out passing through a rest period. A stout 
four-celled proniycelium is formed and from 
each cell a basidiospore develops on a short 
stalk (Fig. 3). Basidiospores are oval or 
round, hyaline and often germinate in situ. 

The rust occurring on W. tomentosa resem- 
bles the one found on W. tinctoria. The mea- 
surements of the spores of the rust on the 
two hosts also agree. Therefore the rust on 
W. tomentosa is identified as Hemileia wrightioa 
Rac. 

T. S. Ramakrishnan. 

C. K. SOUMINI. 

Department of Mycology, 

Agricultural Res. Institute, 

Coimbatore, 

May 20, 1946. 

1. Saccardo, P. A., Sylloge fitngonim, 1902, 16 , 270. 

2. Stevens, F. L., The Philippine Agriculturist, 1932, 

20, 629. 3. Sydow, P. et H.. Monog. Ured., 1914, 3, 

218. 

A CASE OF POLYEMBRYONY IN 

ISOTOMA LONGIFLORA PRESD. 

POLYEMBRYONY, SO far, has been recorded in 
only one member of the Lobeliaceae, and that 
is Lobelia sijphilitica Linn, by Crete (193S)- 
In this form, he report.s that one, and some- 
times two embryos, frequently develop at the 
expense of the surpensor. The first three or 
four terminal tier.s of cells of the proembryo 
take part in the formation of the primary body 
legions of the embryo as has been indicated, 
for other members • of Lobeliaceae and Campa- 
nulaceae. In addition to this normally develop- 
ing embryo, some of the suspensor cells im- 
mediately belrnv the terminal embryo undergo 
similar divisions and thus form a second em- 
bryo. Even in this embryo the body regions 

• can be assigned to certain definite tiers as in 
the normally developing embryo. Crete fur- 
ther records in the same form that in addition 
to this new embryo, sometimes another embryo 

* may be formed, in a similar form at the cost 

of the susnensor. . 

In the present form, viz., Isotoma’ longiflora 
Presl., another member of the Lobeliace^, we 
have met with a case of polyembryony which 
is similar to the one described by Crete for 
L syphilitica. The m.ode .of embryogeny of 
this form (to be published elsewhere) closely 
follows that se^-n in other members of the 
Lobeliaceae and the Campanulaceae. The ter- 
minal three or four cells of the proembryo 
s take part in the development of the embryo, 
s In addition to this embryo, a case was met 

- with in the present form, wherein another 
rr embryo appears to have been budded out late- 
r rally from a suspensor cell situated below the 

- normally developing embryo (Fig. 1). Even 
d in this lateral embryo three tiers of cells can 

be made out, each tier consisting of four cells, 
g In all the three tiers . the first wall has been 
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laid in a vertical manner (though slightly 
oOliquc in the third tier) and this is soon fol- 
lowed by a second set of vertical walls at 
right angles to the first, thus resulting in three 
tiers of cells, wi"h four cells in each tier. The,, 
newly budded out embryo is at a comparative- 
ly lower stage of development when compared 
with the normal embryo. 



In L. syphilitica Crete reports one or two 
OT-nbryos developing at the cost of the suspen- 
se )r. In Isotoma lovgiflora, however, the addi- 
tional embryo appears to have taken origin as 
a budding from one of the terminally situated 
suspensor cells. 

Our sincere thanks are due to Dr. L. N. Rao 
for kind encouragement. 

Department of Botany, S. B. Kausik. 

Central College, K. Subramanyam. 

July 30, 1946. 


1. Crete, Pierre. “ T.a polyembryonic chez le Lobelia 
syphilitica L.,” Bull. Soc. Bot. France^ 1930, 85, 680-3. 


MOSAIC DISEASE OF RAGI {ELEUSINE 
CORACANA GAERTN.) 

The mosaic disease of ragi has been referred 
to only by Me Rac*i as occurring in the Vizaga- 
patam District of the Madras Presidency as 
far back as 1928. Since that time no mention 
has been made of it, as far as I can gather, 
anywhere in T.ndia. It will, therefore, be of 
interest to note that it occurred on a fairly 
extensive scale in the Mysore State (in the dis- 
iricts of Chitaldrug Tumkur, Kolar and 
M.andya) during June and July 1946. Due to 
the failure of the monsoons in 1945, and due 
tc the threat of famine, attempts were made 
to cultivate an early kar irrigated crop of ragi 
in different pa'rfs of the State. The commonest 
variety found to be attacked was a gidda ragi, 
seeds of which were distributed from Challa- 
kere in the Chitaldrug District, A local variety 
ii Malur also got infected by the disease. 

The first symotom of the disease is the ap- 
pearance of pale patches on the green leaves 
(see figure). These are very distinct as the 


leaves unroll from the spindle, and hence the 
newly-opened leaves have to be examined for 
the characteristic symptoms. The pale areas 
vary in size ?nd shape, are irregularly oval, 
and distributed with tVieir linear axes runnieg 
parallel to the midrib. They are not limited 
by the veins ard are of varying width. Some 
of the plants in the field may be stunted and 
show a general yellowing of the loave.s. This 
may be due to abnorma} soil conditions or an 
excessively wef growing period as noticed by 
Coleman.- Mosaic infected plants may recover 
at a later period of growth and put forth nor- 
mal earheads. The disease has been noticed 
to infect from 10 to 30 per cent, of the plants 
:n severe cases. 



There is no reason tc suspect that the dis- 
ease is seed-borne, as none of similar diseases 
has been known to be transmitted in tnis 
manner (Brandes and KlaphaakD. The dis- 
.ease is similar to sugarcane mosaic which has 
been known to be transmitted by Aphis maidiS' 
It is interesting to note that mosaic infected 
ragi plants v/ere found to be badly infested 
with Aphis ruaidisF Jola plants (Sorghurn 
vulgare Pers.) in the vicinity showed some 
symptoms of mosaic, although sugarcane itself 
was found to be free. It is possible that the 
sugarcane at that time was not in a stage to 
show up the symptoms. Kunkel'^ says that 
goose grass or Eleusine indica, and a number of 
other grasses aie subject to mosaic disease in 
Hawaii and that cress- inoculation tests have 
not been made although the disease on these 
plants is probably identical with that on 
sugarcane. Brandes and Klaphaak,^- however, 
obtained negative results in insect transmis- 
sion experiment.-^ with the virus of sugarcane 
mosaic on Eleusine coracana with Aphis maidis 
as vector. They do not take this as conclusive 
evidence, as admitted by various factors dimi- 
nished the chances for infection in their experi- 
ments at Washington. Smith^ lists Eleusine 
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coracana and E. indica among 22 grasses found 
to be infected with chlorotic leaf markings 
resembling those of maize streak disease, al- 
though he is not definite that they are all due 
to the same virus. 7 he symptoms of the dis- 
ease on ragi suggest that it is mosaic rather 
than a streak disea.^e. 

Department of Agriculture 

in Mysore, Bangalore, S. V. Venkataraya>t. 

July 25, 1946. 


I am indebted lo Mr. M. Piittaviidriah, Senior 
Assistant Entomologist, for kindly identifying the 
aphids. 

1. lhandes, E. W., and Klaphaak, P. J., “ Cultivated 
and wild hosts of .sugarcane or gra.ss mosaic,” /our. 

Ah9., 1923, 24, 247-262 A Myc. 2, 584). 

2. Coleman, L. C., “ The Cultivation of Ragi in 
Mysore,” Dcp. As^r. ■'Ifys. S/alc. Crn. Ser. Bull.., 1920, 
11. 3. Kunkel, I.. O., “ Stu lies on the mosaic of 

sugarcane,*’ Bull. Expcr. Stat . J/awaii Sugar. PI. 
Assoc. Bot. Scr. In, 1924-, 115-105. Rcv.Appl. J/yc.^S, 
608. 4. McRae, W. India, “ New diseases reported 

during 1928,” Intern. Bull. PI. Prot.,2y 1929, 21-22. 
(Be7J. .4ppl. Myc. 8j 423-24). 5. Smith, K. M., A Tcxl- 
(wok of Plant Virus BBeases, London, 1937. 


PERFECT STAGE OF SCLEROTIVM 
ROLFSII SACC. CAUSING 
PSEUDOSTEM-ROT OF PLANTAIN 
(MUSA SAPIENTUM) 

Plantain, Musa sapierdum Linn, (the variety 
locally known as Rasahale) is subject to a rot 
caused by Sclerotium rolfsii, known as “taragu- 
mari roga” in Mysore, Bangalore and Tumkur 
Districts. The fungus was brought into pure 
culture from the diseased specimens obtained 
from a garden n.^ar Mysore in August 1935. 
In an attempt to obtain the perfect stage of 
the fungus in the laboratory the special medium 
recommended by Mundkur-* containing onion 
c.-xtract, aspara.gin and proteose peptone was 
used. Venkatarayan” reported basidiospores in 
culture on onion-3.<=:paragin agar in 40 days. 
Both test-tube and pelri-dish cultures grown 
at the ordinary laboratory temperature (17"*9- 
29°* 1C.) and stored for 40 to 60 days, deve- 
loped a thick hymen aim in July 1936. The 
basidio.'^pores wore not noticed on potato- 
dextrose and oat agars. The hymenium was 
read-ily made out by its white colour and dense 
Structure (Fig. 1). The basidia are clavate, 
hyaline, aerial, short and densely aggregated 
into crusts. They measure 6 to 12 by 4 to 
C) average oi 14 measurements being 9 M by 
4*5,ct. They bear 2-4 sterigmata. The sterig- 
mata are 4/-^ long. The basidiospores (Fig. 2) 
c\re smooth, hyaline, ovate and measure 3 to 
4 M by 2 to 3 u.. 

The basidial stage of Sclerotium rolfsii has 
been observed in culture by Goto- on strains 
isolated from various hosts in Japan and by 
Curzii in Italy on the aster and potato strains. 
Goto referred the fungus to Corticium cenir-.- 
fugum and Curzi named his strain Corticium 
roifsii. Hirai^^ recorded a sclerotial disease on 


banana fruits in tran.-port from Formosa due 
to Corticium cerr.riiv.cnLm. The basidia of 
Curzi’s strain measure 10 to 15 m by 4 to 5 m 
with 2 to 4 sterigmata 4 to 5 m long with basi- 
diospores 5 to T.ii by 2-5 to 3*75 m. In India 



Fig. 1. Petridish culture show’ing the development 
of hymenium on onion asparagin agar. 

Fig. 2. Microphotograph showing the basidiospores 

Mundkur^ succeeded in getting the perfect 
stage in cultures irolated from cotton, betel- 
vine, potato aiid sugarcane. He called the 
fungus provisionally Corticium rolfsii Curzi. 
The measures '.ents of the basidia, sterigmata 
and basidiospores, of the plantain strain 
roughly^ correspond to those of Curzi, hence 
the plantain strain is probably Corticium 
r'dfsii. The dense nature of the hymenial 
C’’ust also suggests hs being C. rolfsii rather 
than C. centrifugum, which has a loose and 
aerial crust. 

The writer is greatly indebted to Mr. M. J, 
Narasimhan, Director of Agriculture (Retd.), 
and Mr. S. V. Venlcatarayan, Mycologist, for 
their kind guidance. 

Mycological Seciion, 

Agricultural Department, 

Bangalore, N. S. Venkatakrishnaiya. 

July 31, 1,946. 


1. Curzi, M., Pro. app. MycoL, 1932,11, 405, 746, 
748. 2. Goto, 1931, 10, 344. 3. Hirai, T. , 

Ibid., 1939, 18, 40. 4. Mundkui, B. B., Ind. Jo?tr. 

Agri. Sci., 1934, 4, 779. 5. Venkatarayan, S- V. 

Admn. Kept. Agri. Dept. Mysore., 1935-193 6, 53. 
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TYPE CULTURES FOR THE MICRO- 
BIOLOGICAL ASSAY OF AMINO-ACIDS 

In persuancG of a comprehensive programme 
foj* determining the suitability of the Type Cul- 
ture collections for the microbiological assay 
of vitamins, amino-acids and other active 
principles, we have found the amino-acid re- 
quirements of two of the lactic cultures L.C. 3, 
N.C.T.C. 2078, and L, acidophilus, N.C.T.C. 2087 
t;<ken from our repository. Several standard 
microbiological procedures for the assay of 
various amino-acids are now available.‘**^'*'''*f‘ 
The experimental procedure and technique 
for the preparation of amino-acid mixtures, 
inocula and the handling of the cultures, are 
similar to those described by Stokes et aU* 
The results are given in Table I. For the 
purpose of comparison the amino-acid require- 
ments L. casei are also given. 

Table I 


Amino-acid requirements of lactic cultures 
L.C. 3 and L. acidophilus 



Leucine 

Isoleucine 

Valine 

Cystine 

Methionine 

Trypto- 

phane 

Tyrosine 

Phenylala- 

nine 

L. casei N.C.'l'.C. 


- 

H- 

+ 

~ 


4- 

4" 

L. C 3 N.C.T.C. 

+ 

— 

+ 

+ 


H- 

4- 

+ 

2078 









L. acidophilus 



+ 

4- 


+ 

4- 

+ 

NCTC 2087 



1 









[ Threoninej 

N orleucine 

Glycine 

L. casei 

- 

— 

-- 

L. C. 3 N.C.T.C. 2078 

4- 

- 

- 

L. acidophilus 

NCTC 2087 

+ 

— 

- 


It will be seen from the table that the two • 
cultures under study require threonine, histi- 
dine and lysine in addition to the amino -acids 
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required by L. casei ; thus covering a wider 
range of amino-acids. Further work along this 
line is in progress. 

(xMiss) M. Prema Bai. 
M. R. Raghavendra Rao. 
M. Sreenivasaya. 

Section of Fermentation Technology, 

Indian Institute of Science, 

Bangalore, 

September 9, 1946. 


1. MLstry, S. P., air I Sreenivasaya, M., /. Ed. Ind. 
Rcs,^ 1945, 4, 102. 2. D’Souza, V. A. imd Sreenivasaya, 
M., Ibid.., 1946, 4, 047. 3. Dunn, M. S., Shanknuin, S. 

et al.,J. Biol. Chem., 1943,151, 511. — , Ibid,, 1944, 

155, 591. — , Ibid., 1945, 161, (557, 09. 4. Ilac, L.R., 

Snell, E. K., Williams, R. J., /bid., 1915, 159, 273, 
291. 5. Stokes, J. L., Gunness, M.. ct. al.. Ibid., 1945, 
157, 651. Ibid., 1945, 160, 35. Ibid., 1940, 163, 159. 


EPHELIS ON TWO NEW HOSTS* 

Two species on grasses, Isachne elegans Dalz. 
(^Fig. 1) and Eragrostis ‘tenuifolia Hochst. 
(Fig. 2), were found infected by Ephelis, the 
former at the Paddy Breeding Station, Nagen- 
hally, Mysore, and the latter at the Govern- 
ment Experimental Farm, Hebbal, Bangalore, 
in 1943-44. The infection was noticed in the 
vicinity of paddy fields where the crop was 
also attacked by the same fungus. The infec- 
ted grasses were stunted in growth. The 



Fig. 1. Isachne elegans. 


Fig. 2. Eragrostis tenuifolia, with healthy (A) and 
infected (B) inflorescences. 

blades showed a lustrous, silvery, greyish ap- 
pearance. While the inflorescence of Isachne 
and Eragrostis is normally a loose panicle 3"- 
6" long, the diseased inflorescences were 
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reduced to black spikes The fungus 

nrJects the undeveloped inflorescence, surrounds 
uie florets and the spikelets holding them all 
together with the main rachis. The mycelial 
gi owth forms a sort of sclerotioid mass It is 
at first white to dirty grey and later turns 
black, ihe mycelium is branched and hyaline 
The conidia are produced profusely and detach 
tliemselvcs from the conidiophores' and form a 
gelatinous matrix. The conidia are needle- 
shaped, hyaline, vacuolate and measure 16 to 
b8 /X by 1*3 to 2 m. 


Ephelis has been noted on many plants. In 
India Ephelis or y zee Syd. is a common parasite 
on paddy in Madras, Mysore, Nagpur and 
Poona. Butler’ observed Ephelis joponiccL 
Henn. on infioi’escence of paspalum kora in 
Sylhet and apparently the same species on 
Eragrostis sp. in the same locality and on Pant- 
cum sanguinale, in Dacca. Burkill noticed an 
ill-developed specimen on Cymhopogon martini 
var. Sofia in Dharmpur, Punjab. Sydow and 
ButDr*’ recorded E. pallida on Andropogon 
aciculatus in Tonkin and Philippines and noted 
the perfect stage of the* fungus on the same 
specimen from India and called it Balansia 
Andropogonis Syd. Narasimhan and Tiruma- 
lachar- noted the perfect stage of E. oryzee and 
proposed a new combination Balansia oryzee 
for the fungus. The fungus observed on 
Isachne elegans and Eragrostis tenuifolia cor- 
responds to that found at the same time on 
paddy where the spores measure 17 to 28 m by 
.1 • 7 M. The fungus is tentatively termed Ephe- 
lis oryzee pending further observation of its 
perfect stage. 


The writer is thankful to Dr. S. K. Mukerjee, 
Curator, Royal Botanic Gardens, Sibpur, and 
to Mr. S. N. Chandra , Sekhara Iyer, Lecturer 
in Botany, Agricultural College, Coimbatore, 
for kind identification of specimens and to 
Mr. S. V. Venkatarayan, Mycologist, Bangalore, 
for kind guidance. 

N. S. Venkatakrishnaiya. 


Mycological Section, 
Agricultural Department, 
Bangalore, 

July 31, 1946. 


* Paper read before the Agiirultiival Section of the 
Indian Science Congress As.^ociation, held at Banga- 
lore in January 1940. 

1. butler, E. J., and Bishy, G.R., “ The Fungi of 
India,” Sd. Mono., 1931, 1, 156. 2. Narasimhan, M. 
and Tirumalachar, M, J., Curr. Sci.. 1943 12, 276. 
3. Sydow, H. P., and Butler, E. 1., Fungi Ind. Oricntalis, 
Pt. Ill, Ann. Myco., 1911, 9, 395. 


ON CATENULOPSORA ZIZYPHI ON 
ZIZYPHUS OENOPLEA MILL. 

In January 1946, a rust was observed on Zizy- 
ph'Lis oenoplea Mill, in and around the Fruit 
Research Station, Kallar, in Coimbatore Dis- 
trict. The rust formed a tawny growth on the 
under-surface of the leaf and was composed of 
numerous uredia and telia. 


The uredia are erumpent. Numerous well- 
developed, incurved, ciavate paraphyses deve- 
lop round the periphery of the sorus and 
fci-m. a protective covering enveloping the 
spores in the initial stages. The paraphyses 
are usually two-celled with a short basal cell 
and _ a long terminal cell. They are hyaline 
or^ light brown in colour with thickened walls 
(Fig. 4). The urediospores are stalked, sub- 
globose to oval, reddish-brovTL, echinulate and 
measure 22-0 :< 19-G u (range being 17-5- 
28 X 14-24-5 m). The urediospore germinates 
readily. 

The telia are also hypophyllous, erumpent 
and sparsely arranged or gregarious. In each 
scrus an outer ring of 2-3 series of para- 
physes is present surrounding the teliospores 
as in the uredia. The teliospores are one- 
cclled and produced in chains. Each chain is 
made up of about 8 to 15 teliospores and is 
150 to ovEr 300 m in length. The chains are 
free and not laterally united- But the spores 
forming a chain do not easily separate. A. 
beak-like projection is present on one side of 
the teliospore and it projects closely pressed 
to one side of the spore above. All the beaks 
of the teliospores of a chain are usually on 
the same side. The topmost teliospore has a 
centrally placed beak (Fig. 2). The telio- 
spores 'measure 30-0 x 12*7 m (27*9-46-5 x9'3- 
18-6 m). In measuring the length of the teiio- 




FIGS. 1. Urediospors. 2. Teliospores. 3. Germi- 
nation of teliospes, 4. Parapyhses. All X 200- 
spore the beak is also included. The telio- 
spore v/all is smooth and the spores are 
coloured light brown. Germination of tlie 
teliospore takes place in 8-12 hours. No rest- 
ing period is necessary* Tbe upper spores of 
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the chain germinate more I'eadily than the 
lower ones. The beak elongates, and develops 
into a hyaline basic! iiiiTi. The upper end of 
tile basic! him is four-ceiled and from each cell 
a sterigma is developed. An oval or round 
li.> aline basidiospore is formed on each sterig- 
rna (Fig. 3). 

^ Pycnial and iccial stages wore not present. 
Tl'ie morphological reatuj-es of this fungus sug- 
gest that it belongs to the genus Catcnnlop- 
sora erected by Mundkur and Thirumalacliar 
(j 943). This genus has been recorded by 
them on Flacourtia sepiara Roxb. and Ampe- 
locis^^ua laiifolia (Roxb.) Planch. 

Two rusts have been I'ecorded on Ziz^rphus 
from India (Butler & Bisby, 1931). These are 
C'/ossopsora zlziiphi (Syd. & Butl.) Syd., and 
Phakopaora zizyvlii-Dulgoris (P. Henn.) Diet. 
The fungus now described does not come 
imder eithen- of these genera. In Crossopi^ora 
a columnar telium is prcser(t. The telia in 
Phakopsora Iroin a black lens-shaped crust 
and dark- brown spots are developed on the 
upper surface of the leaf. The rust under 
consideration does not form dark-brown spots 
•on the upper surface of the leaf. A columnar 
telium is ab.scnt nor is it black .in colour. The 
occurrence of the teliosporcs in free chains and 
the absence of ger-m pores bring this fungus 
into the genus Catenulnpsora. This kind of 
rust has not been recorded on this host. Hence 
it is proposed to name this fungus, Catenulop-^ 
sora zizyphi. 

Catenulopsora zizyphi sp. nov, Uredia hypo- 
pbyllous, erumpent, suriounded by a ring of 
clavate incurved paraphyses; urediospores .sub- 
globose or oval, reddish-brown, echinulate 
22-0x19 -Cm. Telia hypophyllous, erumpent, 
surrounded by a ring of paraphyses; telio- 
si'Ores catenulate, not laterally united, pro- 
vided with a beak on one side and adpressed 
to • the spore above, one-celled, smooth-walled, 
light brown in colour 30-0 X 12*7 g, germinat- 
ing without a re.st period, basidium given off 
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Irom Ihe tip of thc' beak; basidiospores 4, hya- 
line, oval or roLind. 

Habitat, in living leaves of Zizyplins oeno- 
ph>a in the neighbourhood of the Fruit Re- 
search Station, Kallar, Coimbatore District, 
Aladras. Colled eel by T. S. Ramakrishnan and 
C. L. Subraman.iam in January. 1946. Type 
."■pecinvms deposited in the Herbarium of the 
Government Mycolo.gist, Lawlcy Road ?.0... 
Coimbatore. 

Caiciiulo}}i^ora zizyphi Ramakrishnan and 
Subi-anianiam, spec. nov. 

Uredia hypnphylia, erumpentia, circumdata 
anulo para])hysum, clavatorum, incurvorum. 
Urediospora) subglobosa^ vel ovales, rubricosae- 
bi-Linnueaa, echinulata) 22-4xl8-9u (potest esse 
17 -5-28x14- 0-24 • f) g). Telia hypophylla, erum- 
pentia, circumdata externo anulo paraphy.suin, 
duo vel tres .serium. Sporidia catenulata non 
lalcraliter unita, rostrata, unolatcri et adprossa 
sporidio superno, unicellata, leviba, pallida 
bi unnuea colore, 30-Ox 12-7 u (potest esse 
27-9-46-5 X 9-3-18-6 /ii). Germinal sine ciuiete, 
Basidium proferens e vortice rostri. Basidio- 
spora-:- quattuor, . hyalina-.*, ovales vel rotundse. 

Habitat. In foliis vivis Zizyphi oenopla^. in 
vicinitata “Fruit RcsccU'ch Station”, Kallar, 
Coimbatore District, Madras. Collecta per 
Ramakrishnan et Subramaniam. in mense Janu- 
ario 1946. Typi specimina deposita. in “Gov- 
ernment Mycologist’s Herbario”, Coimbatore. 

Our thanks arc due to Rev. Father M. 
Singarayar of St. Joseph’s Seminary, Coimba- 
tore, for the Latin translation. 

T. S. Ramakrishnan. 

C. I.. SUBRAMANTAM. 

Department of Mycology, 

Agricultural Research Institute, 

Coimbatore, 

April 25, 1946. 


1. Butler, K. J., and lli.sby, G, R., Ftinddi of fuditiy 5S 
and 62. 2. Mundkur, B. B., and 'riiininialaclKir, M. 

Bot fjOndon, 1943,7, 213-20. 


RESEARCH SCHEMES SANCTIONED 


T HE Governing Body of the Council of 
Scientific and Industrial Research, at its 
recent meeting, sanctioned several new schemes 
of research on the recommendation of the Ad- 
visory Board costing about Rs. 2,60,000. The 
schemes include atomic research at the Tata 
Institute of Fundamental Research, Bombay, 
and the Bose Research Institute, research on 
Nuclear Physics by Prof. M. N. Saha and pre- 
paration of tannic acid from myrobalans. 

The Governing Body approved the final 
plans for the establishment of the Fuel Re- 
search Institute and the National Metallurgical 
liaboratory i n India. The Fuel Research 
Institute is to be located near Dhanbad 


at an estimated capital cost of Rs. 14 
lakhs and the National Metallurgical Labora- 
tory will be located at Jamshedpur with an 
initial capital expenditure of Rs. 42-8 lakhs. 
Architects for these laboratories have already 
been appointed by the Council and detailed 
estimates, plans and designs will be submitted 
by them for the approval of the Council. 

The Governing Body noted with satisfaction 
that the Government of Bombay had agreed 
to the location of the National Chemical Labo- 
ratory on the Pashan Road at Poona and that 
the required land would be transferred to the 
Council for this purpose. 
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Physical Methods of Organic Chemistry, 
Vol. II. Edited by A. Weissberger. (Inter- 
.science Publishers Inc., New York), 1946. 
Pp. 737-1367. Price $8.50. 

The volume under review is the second one 
of the same title" and deals with the follow- 
ing ten topics : Spectroscopy and Spectro- 
photometry; Colorimetry, Photometric Analy- 
sis, Fluor imetry; Polar imetry; Determination 
of Dipole Moments; Conductometry; Potentio- 
mctry; Polarography; Determination of Mag- 
netic Susceptibility; Determination of Radio- 
activity; Mass Spectrometry. It is inevitable 
in a composite volume by different authors that 
all the monographs do not show a degree of 
uniformity of treatment that one expects in a 
book by one author even though such co-ordi- 
nation is the task of an editor. The preface 
to the volumes prepares one to expect such 
uneven treatment of the topics. 

A perusal of the monograph on spectroscopy 
leaves one with a feeling of incompleteness and 
references to other sources a necessity. An 
organic chemist often has to use infra-red ab- 
sorption for quantitative measurements which 
requires an accurate measurement of cell thick- 
ness and this appears to haye no place in the 
monograph. In dealing with the choice of 
prism material, no mention of the disadvantap 
of quartz for quantitative woi'k in the 2-9 m 
region is made. The usefulness of the chapter 
on colorimetry will be increased by the addi- 
tion of sections on nephelometry. 

One of the best monographs in the volume 
is the one on Polar imetry by Dr. Heller. A 
thorough discussion of the experimental tech- 
nique in the different spectral regions _ more 
than compensates for the meagre theory m tne 
beginning. The importance of _ visual polari- 
metry is well brought out and it is interesting 
to learn that “The sensitivity of the adapted 
eye is not surpassed by any artificial recording 

^ Vr^f. Smyth’s article is the shortest in tp 
volume, dealing exclusively with the experi- 
mental determination of dipole moments and 
th;? details given are enough for any one to 

build the necessary apparpus. iDn+mfio 

The chapters on Conductometry and Potentio- 
metry give useful and clear aepunts of the 
topics though a fuller treatment of non-aqpou. 
sXents is desirable. Muller’s account or 
Polarography is an adequate 

organic chemist contemplating the use ot the 
polarograph besides indicating systems whe.e 
fhrre is paucity of studies. The chaptei on 
Magnetic Susceptibility is not up to the stand 
ards of the rest of tl^ volume. _ ^onbt 

The chapter on Radio-activity, no 
gives a useful account of the methods of mea- 
fS^Iment but the organic chemist is equally 
interested in methods of I’^troduction of radio 
elements into his systems. It is hoped tnax 


* Vol. I was revi 


ewed in this Journal. 15, p. 86. 


later editions will give adequate attention to 
thif aspect as well. 

One of the late comers in the field of tools 
for the organic chemist is the Mass Spectro- 
graph, not the least important cause being the 
enormous cost of the instrument which places 
it beyond the reach of most organic laborato- 
ries. ^ The successful use in tracer work in 
American laboratories bring this techniciue 
into prominence. 

There are a few misprints in this well got~up 
publication, e.g., ‘‘a cross-section of 0*5 to 

1 c.c.” on p. 1223, which has escaped correc- 
tion. There is no author index and the subject 
inaex at the end of this volume covers both 
the volumes. The index will be more useful 
if each volume has its own or the common 
index appears in both volumes as in Taylor’s 
Physical Chemistry. 

The volume will be found useful by advan- 
ced students of the Physical Sciences though 
the price (not mentioned in the volume) judg- 
ing from a bookseller’s list, will be beyond the 
reach of the average student of this country. 

S. V. Axantakrishnan. 

An Introduction to the Chemistry o£ Cellulose. 

By J. T. Marsh and'F. C. Wood. Third Edi- 
tion. (Chapman and Hall, Ltd., London), 

1945. Pp. xi -h 525 -b xiii plates. 32sh. 

The appearance of the third edition of this 
very usetul book within a short interval of 
the second edition demonstrates the need of 
such books dealing with accurate information 
on a progressive scientific subject. The authors 
have done an admirable job in bringing this 
book up-to-date with regard to several aspects 
of cellulose chemistry and its industrial appli- 
cation. The insertion of sections dealing with 
the chemistry of wood pulp and paper and 
many other additions has increased the size of 
the book by 42 pages as compared with the 
second edition. With an exception of minor 
changes and omitions, most of the matter from 
the previous edition has been incorporated in 
the present edition. 

Perhaps, the book would have been all the 
m.ore useful from the point of view of the stu- 
dent and the research worker, if the subject- 
matter instead of being presented as a collec- 
tion of reference (at least that is the impi'es- 
sion one gets after reading several of the later 
chapters) had been more critical and explana- 
tory. To thpse with certain amount of experi- 
ence and study of the subject, the book can 
serve as a valuable source of scientific infor- 
mation on the subject. 

The general arrangement of the chapters is 
satisfactory in that it provides a good general 
background for the detailed considerations of 
the various developments that have taken place 
during the recent years. 

A few misprints and inaccuracies occur in 
the text. For example, Venkatraman is spelt 
as ‘Venkatrama’ and on page 298, description 
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of the back titration method for estimatin.^ 
carboxylic acid groups in cellulose gives the 
iiiipression that the method was originally 
developed by Nabar, Scholefield and Turner 
and not by Neale, 

The book should hnd a useful place in the 
library of every scientific institution and cotton 
mill. 

G. M. Nadar. 

The Cathode-Ray Oscillograph in Industry. 

By W. Wilson, d.sc. Second Edition Revised. 

(Messrs. Chapman & Hall, London, W.C. 2), 

1946. Pp. ‘xii -1- 244. Price ISsh. net. 

This is the second edition of Dr. Wilson’s 
well-known book. It is divided into 12 chapters 
and is copiously illustrated with beautiful 
photographs, diagrams and graphs. The first 
three chapters deal with general principles and 
a description of the oscillograph and its auxi- 
liary circuits. The next chapter deals with 
the modern types of oscillograph. This is fol- 
lov/ed by six chapters dealing with the appli- 
cations of the oscillograph. The illustrations 
are drawn from- a very wide field and are 
quite representative. The last two chapters 
deal with the electron microscope and the 
operation and maintenance of oscillographs 
resr)ectively. The inclusion of the description 
of the electron microscope is most welcome 
and useful. The principles are essentially the 
same. Since both the oscillograph and the 
electron microscope are widely employed in 
industry, everyone needs a' book on both and 
the inclusion of a description of' both increases 
the utility of the book. But this makes the 
title of the book a little unhappy. In the 
opinion of the reviewer, it would be more ap- 
propriate to call the book, "‘The Cathode-Ray 
Tube in Industry”. In the appendix are given 
a description of thermionic valves, photo-cells, 
oscillators and piezo-electric crystals. The de- 
scription is very skeceby. The main portions 
of the book cannot be understood properly by 
a person who is not familiar with the basic 
principles of electronics and, if the same were 
attempted in the appendix, it would have 
become very large. Therefore, it would be 
very desirable to drop this part of the appen- 
dix in the later editions. Similarly, the de- 
scription of high vacuum pumps in the main 
body of the book may. be deleted in a later 
edition. 

This second edition has more matter than the 
first and parts have been revised. Descriptions 
of the miniscope, the electrionic switch, the 
cathode-ray fault finder, steel sorting appaia- 
tus, strain gauge, etc., are new. More details 
have * been added, to the description of echo 
detection, etc. The chapter on the electron 
microscope has been made up-to-date. 

On the whole, it is a very well written 
book giving a very authentic and accurate 
account of the applications of the oscillograp.h 
to civil, electrical, radio, metallurgical and 
mechanical engineering and to physics. The 
book should find a place in the libraries of 
science and engineering coPeges. Quick and 
ready methods of testing materials using the 
oscillograph . are now being developed and 
gtandarejised and^ in vieV of this^ the book 


will be found most useful to all interested in 
i-outine testing. 

S. V. Chandrashekhar Aiya. 

Electric Discharge Lamps. By H. Cotton. 

(Messrs. Chapman cK: Hall), 1946. Pp. 435-h 
xvi. Price 36s Ji. net. 

There are twelve chapters in this book. The 
iirst nine chapters deal with difXercnt branches 
of physics, a knowledge of which is necessary 
.(.'or the understanding of the design, construc- 
tion and the operational principles connected 
with the various types, of discharge lamps. 
The last chapter is a summary of the known 
facts relating to colour, its measurement and 
standardisation. The presentation in all these 
chapters* is mostly simple and does not involve 
any difficult phys.ms or mathematics. 

Only two chapters may be said to deal with 
the subject proper. Nevertheless the various 
forms of discharge lamps that are being used 
in actual practice are very fully described and 
their operational details clearly presented., 
Useful technical data are furnished. The prin- 
cipal ones in ure are the sodium, neon and 
mercury discharge lamps and their relative 
merits have been discussed. The book is a 
valuable contribution and is likely to be of 
great' help to the Illumination Engineer as 
well as the physicist. S. B. 

The Indian Ecologist. Edited by Dr. F. R. 
Bharucha. (Indian Ecological Society, Royal 
Institute of Science, Bombay 1 ) . Rs. 8 per 
volume for members. 

No one will pretend that the science of 
Ecology has been accorded its rightful place 
in our country. Little is it realized that a 
thorough Ecological survey is of immense as- 
sistance in the task of implementing our gigan- 
tic plans for the rehabilitation of Agriculture 
and Sylviculture. And yet Ecology is a com- 
paratively new enterprise with us. The Jour- 
nal under review is a maiden attempt to 
mobilise interest in this important branch of 
knowledge and, therefore, provides a much- 
needed forum for the co-ordination o.C the 
different facets Ecological Science. 

The first number embodies discourses on a 
Vvide variety of topics and this is a happy 
augury for the future. In the opening paper 
extensive data are provided to show the differ- 
ences in the micro-climate of our important 
crops. This is an aspect which has received 
little attention among Indian Ecologists and 
the present contribution indicates the possi- 
bilities for future investigators. One would 
wish, however, that there was a wider refer- 
ence to plant communities in the Indian forests. 
Then there is a stimulating paper on “Contour 
Strip Cropping” as a devise for soil conserva- 
tion. Studies on the adult Trichoptera reveal 
how ecological studies may serve as indices of 
evolutionary trends. 

It will be admitted that the cost of the 
publication borders on the prohibitive but we 
are assured that this is a temporary phase con- 
sequent on the present abnormal conditions. 
The get-up is excellent and attractive and the 
Journal needs warm support and encourage- 
ment, ; K. V. S. 
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D.D.'I'. — The Synthetic Insecticide. By T. F. 

Campbell. (Chapman and 
Hall, Ltd.), I£i6. Pp. 301. Price 21sh. net. 


Tins publication is an exhaustive review of 
the World hterature .on D.D.T., now very 
extensive and widely scattered. The extremely 
varied and complicated researches on a be- 
wildering variety of aspects of use of tnis 
synthetic insecticide for medical, health, veteri- 
nary, agricultural and horticultural purposes, 
reviewed in this book, present the results 
derived up to the autumn of 1945 and should 
therefore be considered to be very up-to-date. 

Few developments during the last decade 
have stirred the imagination of mankind more 
than the spectacular achievements made possi- 
ble by the liberal use of D.D.T. for Military 
needs beth at the home and Field fronts. 

Rt.-Hon. Winston Churchill in his broadcast 
on September 2S, 1944, said : “We have dis- 
covered many preventives against tropical 
diseases, and often against the onslaught of 
insects of all kinds, from lice to mosquitoes and 
back again. The .excellent D.D.T. powd-m 
which has been fully experimented with and 
found to yield astonishing results will hencc- 
foith, be used on a great scale by the British 
Forces in Burma and by the American and 
Australian Forces in the Pacific and India in 
all theatres.” Recently the possibilities of 
post-war developments in its use for peace- 
time problems have also fully been investigat- 
ed and been found to be enormous. 

When D.D.T. was first made in 1874 or when 
it was again reviewed in 1939 by J. R. Geigy, 
S. A. of Basle — Switzerland, who found that 
it killed bugs and checked a plague of potato 
beetles, little did he or any of his collabora- 
tors dream that th.e material bid fair to 
assume a rev. '.utionary importance in all 
fields of humrn v'^ctivity in a remarkably short 
space of time. 


The fourteen chapter: — apart from the Pro- 
logue and the Epilogue, of which this book on 
D.D.T. consists, deal in great detail with such 
exti-cmely important and instructive topics as: 
The Original Basle Researches; Manufacture 
and Chemistry; Principles of Formulation; 
Toxic Manifestations ; D.D.T. in Paints and 
Miscellaneous Materials; D.D.T. against Human 
Lice; D.D.T. against Mosquitoes; D.D.T. against 
Household Pests; D.D.T. against other Pests 
affecting Men and Animals; D.D.T. against 
Plant Pests; and Miscellaneous Uses of D.D.T. 

The authors point out rightly that “even in 
these days of intensive research, it is an un- 
usual experience to witness within the short 
period of one decade, an original discovery 
pass through all its laboratory stages of test 
and trial, to develop into a major factor of 
change. This is the story of dichloro-diphenyl- 
trichloroethane — D.D.T.” 

The intensive and extensive investigation on 
the several different physical forms in whicn 
D.D.T. can be used to meet all manner of 
conditions; its particularly potent character- 
istic of persistence over long periods and the 
wide possibilities of incorporating it in certain 
manufactured materials where temperat^es do 
not rise too high in the process, as also the 
finding of the effective concentrations at winen 


D.D.T. should be applied to derive maximum 
benefit, together form a chain of work of an 
army of researchers, which the authors have 
very ably and lucidly presented to the scienti- 
nc \yorker and the intelligent reading public. 
Special efforts have been put forth by the 
authors in collecting and analysing the experi- 
ments carried out over a wide range, in the 
rnatter of proving, that, at working concentra- 
tions, D.D.T. is reasonably “safe” to man, while 
being absolutely “killing'’ to the insect enemy'. 
In this connection the authors state that ‘‘The 
position to-day is, however, still to be recog- 
nised as experimental. While the Military 
authorities have been so well satisfied with the 
applications of D.D.T., already worked out and. 
applied under so many varying conditions, it 
must be assumed that there are new conditions 
affecting .civilian applications; much will be 
learnt, therefore, from the wider and large- 
scale practice of the present and future years'L 

The possibilities of the use of D.D.T. in 
paints, textiles and paper, have opened up an 
entirely new field of operation, the scope of 
development in this direction being almost un- 
limited. Perhaps, the most potent check to tiie 
activities of disease-carrying insects like the 
fly, has been, this wonder synthetic insecticide 
—D.D.T. 

Pressing military needs, encouraged by very 
successful results of varied experiments car- 
ried out by a host of scientists, enlisted this 
insecticide for large-scale use in operational 
theatres, in refugee camps and a number of 
other front-line situations ; the repercussions 
have been to say the least, amazingly satisfac- 
tory. One would, however, wish that the same 
could be said of D.D.T. where its use in com- 
bating the arm3’' of serious insect pests of food, 
and other crops is concerned. This field of 
work is comparatively new and notwithstand- 
ing the vast amount of tests already made in. 
different countries, with D.D.T,, the stage has 
not been reached when it could be looked upon 
as* the ‘saviour’ of man against 'crop-pests’. 
Most of the researches carried out in this 
dii'ection have been of the ‘laboratoiy’ size 
only. Priorities for large-scale field tests 
against crop-pests, have rarely been available 
during the pendency of the war; war l^eing 
now finally over, the present and the future 
will certainly offer the necessary facilities for 
harnessing D.D.T. to larger and assured uses 
in our constant fight against hundreds of varie- 
ties of destructive insects. But one factor that 
looms large and keeps scientists worried in this 
matter is, imdoubtedly, the presence, in nature, 
of hosts of “beneficial insects” dispersed among 
“destructive insects” in an almost perfect bal- 
ance; where D.D.T. is concerned, both groups 
of the insects are alike susceptible and if the 
very finely balanced state of existence in nature 
of "these two groups is to be upset, if not 
destroyed, the outcome appears difficult to 
evaluate at this stage; the least that could "be 
said about it is that such a thing would be 
hardly desirable. What makes D.D.T. a “dread.- 
ed stuff” is its ‘'residual action” ; while this 
property is extremely welcome in the case of 
combating the destructive insect pests, in the 
matter of preservation of the beneficial insects, 
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it migiit prove positively dangerous — a contin- 
gency that all believers in well established 
natural phenomena would always like to avoid. 
With reference to this matter the authors perti- 
nently state that while D.D.T. offers great 
hope in the tremendous field of plant-pests, 
for more efficient methods of controlling some 
of them, there goes with this possibility the 
challenge of its effect on beneficial insects. 
With an insecticide of such scope and power, 
as D.D.T. , it is to be expected that extreme 
ca»'e will be necessary in meeting the danger- 
ous by-effects which are inevitable with 
most worth-while discoveries. The ovej-ceming 
of this problem may lead to work on the pos- 
sibility of spraying at carefully selected times 
or under special conditions, which, quite apart 
from D.D.T., may stimulate fruitful lines of 
icsearch. A tremendous field awaits the for- 
niulator of emulsions — whether the em.ulsions 
should break quickly; whether the D.D.T. 
should be dissolved in a solvent (before 
emulsification) which would be likely to evapo- 
rate or otherwise deposit D.D.T. It is now 
generally recognised that the exact physical 
form in which the insecticide is made avail- 
able to the insect, is of paramount importance.’’ 

The authors attach a most interesting Epi- 
logue to their book, in which, characteristi- 
cally enough, they close their worthy efforts at 
reviewing the varied and extensive research(?‘"> 
on D.D.T. by declaring their belief in D.D.T. 
enabling, in future years, millions of backward 
peoples in remote parts of the world to live 
longer and in a better state of health. ^ 

The publishers deserve great credit fo?* hav- 
ing spared no efforts in making the book 
extremely handy and attractive. 

Report of the Scientific Advisory Board for 
the year 1st January to 31st December 1945. 
Issued under tiie authority of the Governing 
Body, Indian Research Fund Association, New 
Delhi. (The Secretary, Governing Body, 
Indian Research Fund Association, Seci;e- 
tariat, New Delhi.) Pp. 164. Re. 1. 

The Annual Report of the Scientific Advisory 
Board for 1945 sets out in a succinct manner 
the various and varied activities of the Indian 
Research Fund Association in the sphere of 
medical research. Reports of the Advisory 
Committees on Cholera, Malaria, Nutrition, 
Plague, Clinical Research, Maternity and Child 
Welfare, Rabies and Industrial Health are also 
incorporated. Results of work on the treat- 
ment of cholera with sulphaguanidine .and the 
statistical evaluation of the data on anticholera 
inoculation are included as also a note on the 
preparation of a new cholera vaccine and a 
method of testing the potency of cholera vac- 
cines. Investigations with various insecticides 
and mosquito repellants, and studies on mam- 
malian malaria are reported. 

Nutrition continues to be a major subject of 
research of the Indian Research Fund Associa- 
tion and the schemes financed during the year 
embrace a wide field covering both the theo- 
retical and practical aspects of nutrition. The 
vexed question of the comparative nutritive 
value of animal vs, vegetable fat, and animal 
or vegetable fat vs. vanaspati, the methods of 
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treating sick starving destitutes, evaluation of 
protsins in terms of h;em()[)()ielic activity, etc., 
have been investigated during the year. A 
fairly detailed account of tlie progress of nutri- 
tion work in the Provinces and States is in- 
cluded. Clinical Research takes up a good 
slice of the Report and the proceedings of the 
first meeting of the Clinical Researcli Advisory 
Committee constitute interesting I'eading. The 
budget allotments for the 48 eiuiuiries, financed 
by the Association, and for the publieation of 
the Indian Journal of Medical He.^earch, appear 
towards the end of the Report. Those interest- 
ed in the progress of medical research in India 
will find the Report extremely useful and 
informative. 

S. Ranc’.anattiax. 

Studies on Protein, Fat and Mineral Metabol- 
ism in Indians. By K. P. Basil. Sof'cial Re- 
port. I.R.F.A., No. 15. (The Job Pi-ess, 

Cawnporo), June 1946. Pp. 64. Price As. 12. 

This is a review of the activities of a 
group working as a unit in the Biochemi- 
cal Laboratory of the Dacca University under 
the auspices of tlic Indian Research Fund 
Association and embodies tlic results achiev- 
ed during a space of eight, years on a 
rather difficult and tedious problem of meta- 
bolic studies on human experimental subjects. 
The investigations include a study of the in- 
take and excretion of pi’otc'ins, fats and dilfer- 
ent minerals by appai’ently normal adults. The 
minimum daily requirements 'of the various 
dietary constituents have bren determined and 
the adequacy of typical Indian dietaries with 
regard to these factors have been investigated 
by actual metabolic experiments. The ofiect of 
cheap and easily available supplements in 
making good some of the deficiencies, particu- 
larly that of calcium, has been studied. The 
mutual influence of minerals in metabolisin 
and the role of vitamins in the mLl-abolism of 
the various minerals have also been investi- 
gated. Stress is rightly laid on tlie need for 
knowledge of the metabolic proct'sses in tne 
normal individual before deviations from the 
normal as also pathological changes can be 
appreciated and evaluated. 

While most fats and oils, animal and vegeta- 
ble, have a high digestibility cocfiicicnt, vana- 
.spati has a comparatively lower absorption 
coefficient. This is explained as clue to the 
raising of the m.p. of the fatty acids during 
I'.ydrogenation. The author pleads for fixing 
an upper limit (preferably below 40") for tlie 
m.p. of hydrogenated fats and oils which the 
manufacturers should not be permitted to 
exceed. Looking at Table XIII on p. 20 with 
a daily negative balance of 113-9 mg. of Ca 
and a corresponding positive balance of 
305-1 mg. of P on a coconut oil diet, one is 
tempted to wonder at the fate of the millions 
of inhabitants of the West Coast of the Madras 
Presidency to whom coconut oil is perhaps the 
only source of fat; they are apparently none 
the worse for it. 

The results of metabolism experiments g^t 
somewhat complicated with negative balances 
observed on numerous occasions. Percentage 
retention calculated on the basis of a so- 
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called improvement, from a bigger negative 
balance, does not appear to be quite happy. 
A Liselul bibliography is included. The Report 
contains ample evidence of hard and painstek- 
mg work put in the elucidation of a rather 
in.ricate problem in human metabolism. 

S. Ranganathan. 


Food Control and Nutrition Surveys (Malabar 
and S. Kanara). By K. G. Sivaswainy and 
others. (Servindia Kerala Relief Centre 
Royapettah, Madras), May 1946. Pn 225’ 
Ks. 4-0-0. 

The Servindia Kerala Relief Centre have 
recently put out a number of publications on 
the appalling conditions of the people of the 
West Coast of the Madras Presidency brought 
about by the present food distress. The book 
under ^ review is one such and deals with the 
conditions ol food control and nutrition sur- 
veys in Malabar and S. Kanara. The effects of 
food scarcity on public health have been as- 
sessed by a band of eleven doctors and the 
results set out as also the working of measures 
of (ood and nrico controls. The surveys begin 
with two_ statements issued by the Hon’ble 
Dr. Pandit H. N. Kunzru, President of the 
Servants of India Society, and Member of the 
Central Food Advisory Committee. This is 
followed by two articles by the late Mr, V. R. 
Nayanar on famine, cholera and orphanages. 
Mr. L. N. Rao has contributed an article on 
the food of the Malabar aboriginals based on 
his own enquiries and those of the teachers at 
Chelode. This is followed by a critical ana- 
lysis by Mr. K. G. Sivaswamy of the food dis- 
tress and the various control measures intro- 
duced by the Government of Madras during 
the last four years. A number of useful 
appendices is included which give data regard- 
ing family dietaries, medical and nutritional 
surveys, vital statistics, etc. 

A section of the book deals with food and 
price control in P. Kanara by Dr. Kakade, the 
chronology of food events and a nutrition sur- 
vey by Dr. Bhat. The chronology of food 
events constitutes interesting reading and shows 
hew the prices of agricultural products soared 
to dizzy heights in January 1943. 

The book contains much useful information, 
painstakingly collected but unfortunately not 
happily marshalled. Mistakes are compara- 
tively rare, a glaring one being on the first 
page 67, “12 ounces of rice supplied only 

about 100 calories”. While on this point, the 


reviewer cannot help giving vent to his feelings 
ol revolt at the pagination of the book. A mere 
perusal of the contents of the book will at 
once show that pages 1 to 65 occur thrice, 
Rclsrence to pages becomes obviously diincult 
and complicated. This is not the first instance 
that the publishers revel in such confusion in 
pagination. An anomalous “Introductory” au- 
psars in the middle of the book, after the 
pcond 84th page, the pages of which are num- 
bered in Roman letters. 

S. RAXGAXATHAa. 


Inadequate Diets, Deaths and Diseases and a 
Food Plan for Madras. By K. G. Sivaswamy 
and othsrs. (Servants of India Societv 
Royapettah, Madras), May 1946. Pp. 72-- 11 
Ps. 2. 

Tne author examines the number of excess 
deaths in the province of Madras during the 
period of food scarcity, 1943-44 and the causes 
of such deaths. Most of the deaths were due 
to cholera, small-pox, malaria and such nutri- 
tional diseases as dysentery, diarroeha, etc. A 
study of 4,500 patisnts in the coastal areas 
between Cape Comorin and Mangalore during 
Ihe early part of 1945 showed a preponderance 
of anaemia, scabies, digestive troubles and ner- 
vous diseases. The diets consumed in the 
different areas and their deficiencies have been 
critically studied. An instructive note on nutri- 
tional diseases and certain food hints based on 
traditional knowledge are also included. In- 
formative notes on the diets of natives in 
the islands of the Indian Ocean, of S. Africa 
and S. America, and of the inhabitants of occu- 
pied Europe are appended. The relation of an 
excessive carbohydrate food to oedema, anaemia, 
ulcers and nervous diseases is discussed. A 
food plan for Madras which aims at correcting 
the prevalent diet deficiencies is recommended 
by the author. Due note has been taken to 
supply protective foods to the more vulnerable 
groups of the population. The author has 
examined certain short-range programmes for 
increasing food production and has put fcith 
small schemes for conservation of rain water, 
expansion of the fishing industry and impro\"- 
ed methods of goat-breeding by artificial in- 
semination. The book contains much useful 
information and extremely practical sug- 
gestions calculated to tide over the present 
food crisis. 

S. Rangaxatil\n. 


SCIENCE NOTES AND NEWS 


Adam. Hilger, Limited . — On June 30th, 1946. 
Mr. Frank Twyman, F.inst.P., f.r.s., resigned 
his position as Managing Director of Adam 
Hilger, Ltd., which he has held since 1902, to 
become Technical Adviser to the firm and to 
their associates, E. R. Watts & Son, Ltd., the 
well-known makers of Surveying Instruments. 
Mr. Twyman remains Chairman of Hilger’s. 

His place as Managing Director is taken by 


Mr. G. A. Whipple, m.a., m.i.e.e., F.inst.P. 
Mr. Whipple, who is also Managing Director of 
Watts, is the son of Robert S. Whipple, Chair- 
man of the Cambridge Instrument Company. 

Mr. Twyman came to Hilger’s in 1898 ; he 
became Manager of the firm on the death of 
Mr. Otto Hilger in 1902 and Managing Director 
of the Company on its incorporation in 1904. 
Under Mr. Twyman's direction the firm has 
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specialised in the manufacture of optical in- 
straimonts for research in physics and chemistry 
and for the control of industrial processes. 

The instruments put on the market by the 
hrin during that time have contributed not a 
little to knowledge in atomic and molecular 
physics and have brought optical glass work to 
a higher level of perfection, not only in tliis 
country, but in the world generally. 

In recognition of the value of these instru- 
nicnts, many of them designed by Mr. Twyman 
Inmself, he was in 1924 elected a Fellow of the 
Royal Society. 

^ Mr. G. A. Whipple, after graduating at 
Cambridge, carried out research work in 
Germany and in this country. He has served 
on the Council of the Institution of Electrical 
Engineers and has been Hon. Secretary of the 
Scientific Instrument Manufacturers’ Associa- 
tion for the last six years. He is a member of 
the Boards of Governors of Northampton Poly- 
technic and the National College of Horology. 

Ifc is intended that Hilger’s should continue 
to pursue the same policy as heretofore, but 
on a larger scale, made possible by combining 
the productive and technical resources of the 
two firms. 

Andhra University : Award of ResearcJi 
Degrees. — On the recommendation of the Board 
of Examiners consisting of (1) Prof. M. Born, 
M.A., ph.D., F.R.S., Department of Mathematical 
Physics, the University of Edinburgh, (2) Dr. 
E. C. Bullard, Department of Geophysics, the 
University, Cambridge, and (3) W. A. Woos- 
ter, Esq., Department of Crystallography, the 
University, Cambridge, appointed to adjudicate 
on the thesis “Studies iii' Ultrasonic applica- 
tion to Elastic Constants of Substances”, re- 
solved that Mr. J. Bhimasenachar, m.sc., be 
declared qualified for the Degree of Doctor of 
Science CD. Sc.). 

On the recommendation of the Board of 
Examiners, consisting of (1) Prof. Sir Ian 
Heilbron, d.s.o., ll.d., f.r.vS., Imperial College 
of Science and Technology, London, (2) Prof. 
A. R. Todd, D.sc., f.r.s., Cambridge, and 
(3) Prof. G. A. R. Kon, m.a., d.sc., f.r.s., the 
Che.ster Beauty Research Institute, London, ap- 
pointed to adjudicate on the thesis “A Study 
of Some Vegetable Colouring Matters and 
Related Compounds”, resolved that Mr._ V. 
Vcnkateswarlu, m.sc., be declared qualUiGd 
for the Degree of Doctor of Science (D.Sc.;. 

Nuffield Foundation Felloiaship and Scholar- 
ships for the Advancement of Extraction Metal- 
lurgy — Notice has been received that the 
Nuffield Foundation, which has already done 
much to aid medicine, has just inaugurated a 
scheme with the object of advancing research 
and training in extraction metallurgy. The 
scheme is in three parts : — 

(a) Five Travelling Fellowships are being 
oRered each year to members of the teaching 
•staff of universities and approved schools of 
mines and metallurgy within the Common- 
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wealth and Empire. The i.bjoct of this selieme 
i.s to enable teachers to visit; important mininp' 
and metallui’gical centres in the Empii'c in the 
long vacation in order to study the methods 
employed in those centres. The value of (='ach 
fcDow.ship will be up to £500 including the 
cost of travel. The duration of each fellowship 
will be approximately three months. 

(b) Five Travelling Post-Graduate Scholar- 
sh’jps arc being oOered each year for junior 
long vacaion in order to study tlie methods 
members of the' profession wlio are graduates 
of universities and approved schools of mines 
and metallurgy in the Commonwealth and Em- 
pire and who have specialised in extraction 
metallurgy. Candidates will be selected not 
nccGs.sarily on account of their ordei- of merit 
in examinations, but with regard also to their 
personality and general suitability. The value 
of a scholarship will be up to £500, including 
the cost of travel. The duration of a .scholar- 
ship will not usually exceed six months. 

(c) ^ Ten Vacation Scholarships for students 
of mining and metallurgy at universities and 
approved schools of mines and metallurgy with- 
in the Commonwealth and Empire, to enable 
them' to travel by air to important mining and 
metallurgical centres for vacation work. The 
value of a scholarship will be up to £200 to 
cover the cost of air travel. 

The scheme has been drawn up in co-opera- 
tion with the Institution of Mining and Metal- 
iLirgy, which Institution will continue to as.sist 
the Foundation in the operation of the scheme. 

Forms of application for scholarships may be 
obtained from the Secretary, Nuffield Founda- 
tion, 12|13, Mecklenburgh Square, London, 
W.C. 1. 

Fertilizer Factory. — The proposed Rs. 10 Vi 
crorc project for ' establishing a Fertilizer Fac- 
tory at Sindhri in Bihar, which is expected to 
produce 350,000 tons of ammonium sulphate 
per year, i.s now well under way. 

The supply of specialist plants, such as 
bcilci's, gas compressors, gas plant, turbo-altor- 
natons, etc., have been ordered from abroad at 
a cost of nearly Hs. 3 crores. Certain other 
categories of licavy plant must also be impoi’t- 
od owing to lack of facilities for manufacture 
of the plant in India. 

. A good deal of other items can be fabricated 
in India and the Government of India have 
decided that as much as possible of such re- 
quirements should be manufactured and sup- 
plied indigenously. These items cover a wide 
range of plant and machinery, such as structu- 
ral steel, cranes, tanks, steel water mains and 
cirrtain classes of electrical equipment, etc. 
Opportunity is now open to Indian producers 
to manufacture and supply their products. 


Dr. S. L. Hora, Director of Fisheries, Bengal, 
has been elected as one of the fifteen Honoraiy 
Foreign Members of tho American Society of 
Ichthyologists and Herpetologists. 
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PEOPLE’S HEALTH AND STATE’S RESPONSIBILITIES-’ 


"MEITHEPl the Interim Government nor the 
Provincial Ministries had any part in the 
appointment of the Bhore Committee, Perhaps 
this is an advantage as we can bring impartial 
judgment to bear in our discussion of the 
Report. We can all agree, however, that a 
comprehensive survey of this kind was neces- 
sary and we are thankful to Sir Joseph Bhore 
and the members and secretary for the dili- 
gence and thoroughnes.s with which they dis- 
charged their immense task. As far as I am 
aware in no country except South Africa has 
such a comprehensive review of the health 
services been undertaken and few committees 
have been faced with such an extensive field 
of enquiry. The survey of present conditions 
which has been given in the Report should be 
studied by all who are in any way connected 
with, or interested in, health administration 
and health conditions. No one can read it 
without being convinced of the most urgent 
need for an effective programme to improve 
the health of the people. 

The facts of high mortality, sickness and 
disease and the inadequacy of our hospitals 
and health services have of course long been 
known to us in a general way. We read fre- 
quently enough of the progress of epidemics 
which would be startling in their magnitude 
if we were not so accustomed to them. Wher- 


*Extracts from an Address delivered by Sir Shafaat 
Ahmad Khan, Member for Education, Health and Arts, 
to the Conference of Health Ministers, on lOih Oct. 
1946, at New Delhi. 


ever we go in tovm and village, the defecis of 
our sanitary services come to our notice only 
too often. Our high death rate of 24 as com- 
pared with 11 in other countries and our 
appalling infantile mentality rate of 169 per 
thousand births have frequently been, published. 
But I think we needed a review of this kind 
to bring home to us how serious the position 
is and how rudimentary and inadequate our 
services are, to compel us to cast off apathy 
and indifference and to stir us to activity. 
State’s Responsibilities 
There was a time when health was regarded 
as being largely the personal concern of the 
individual. That conception still lingers, but 
we have travelled far from the days of laissez 
faire. It was the ravages of an epidemic dis- 
ease which first compelled the State to inter- 
vene. In India the great plague epidemic of 
the nineties led to the setting up of the Plague 
Commission and the development of public 
health organizations in some of the larger 
-towns. The latest example is the great cholera 
epidemic following on the famine in Bengal 
which provided the incentive for a consider- 
able improvement in the medical organization, 
and' to a lesser extent in the public health 
sHrvices, in that Province. Such stimuli, how- 
ever, are to some extent fortuitous and are 
apt to be transient. In recent times a more 
pern-ianent and a more effective incentive 
comes from the growth of social consciousness, 
of democratic ideals and of a new conception 
of social welfare and of the rights and duties 
of the individual and the responsibilities of the 
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SUito. It i.s now a<*c(‘{.’lni{ liiai lirailli is (uu- 
of tlu' ii'oods of !(• '.'Iiich man has a ri.s.iil. 

He has a riidh. lo tlmsi' (‘ondit ions of 
in wliieh lieallh ean he aehic'vcd and inain- 
tainc'd and, vvlien iie is ill, to llu' nusTu-d 
treatment necossai’y I'nr his reeovory. Uoaillj 
like ecliK‘ation, must, 1 .herefoiw heconu' a funr- 
tion oj' the Stahn ddie objeetive of tlu‘ Sla.li‘ 
must be to crc'aic' the conditions hn* hcaitliy 
living, to provide' as coin]jloie a lieallh service 
as possible and to inehirle witiiin its seopi* die 
largest possible propm-lion of thi' (‘omnunnlv 
In India it will take a long time to realise* 
these a.ims owiiig to the paucity of our linan- 
cial rosources and our Uirgc* |)opulation but the 
Centre is prepared to take an aelive iiart in 
promoting them with tlie help and eo-opot'a- 
lion of the Provinces. 

A large pi'oporlion (»r our people are living 
below the normal level of subsisU'iiee and the 
State must provide t'oi' thi'm the medical bene- 
(its for which they thcanselves are unable to 
pay. As far as our n'sources permit we should 
avoid imposing a “means test” and should 
make our medical services ac;cessibk‘ to all 
without distinction. 

A spur to action should be the realisation 
that a disease-ridden conimimity eannot be a 
prosperous community Thi' President of that 
great and wealthy country, the United Slatf's., 
has said that the United States could alTnisl 
many things but ill-health was one thing they 
could not atTord, Tlie Bhoia* Committee has 
put the matter in another way in saying that 
a nation’s health is p::rhaps the mo.st poh.'iit 
single i’aePr' in determining the character and 
extent of its development and progress. Cer- 
tainly no development programme can be 
complete or effective without adectuate provi- 
sion for measures of im})roving the healtli of 
the people. 

•Influence of Envikonment 

I will not attempt to clover tiu* wliole held 
of the Committee’s repoil but I should like to 
refer to two or three matters on wliich the 
Committee has rightly laid emphasis and 
which, self-evident tlu»ugh they may be, arc 
as yet imperfectly understood. The lirst is the 
infUicncc of conditions of living and envir(;n- 
nierit on the health of the individual and tlie 
community. It is idle lo talk of hi'aJlh to a 
person whose cereal ration is far below tlie 
standard necessary to maintain normal healtli 
and vigour ; or to persons Jiving Ipn in a 
room in a slum tenement ; or to those who 
through poverty arc unable to obtain the 
essential necessaries of life. Health is indeed 
afTected by the whoh" of man’s envij-onment, 
by the conditions in ids home, at school and 
at his place or work, by his economic condi- 
tion and security of employment. It follows 
that the responsibilities of those of us who arc 
concerned to any degree with the health of tlie 
people extend far beyond the hospitals and it 
is necessary that we should take an interest 
in all those GoverniT'Cnt or social activities 
which promote health or might be used to 
promote it. There are Government and m.uni- 
cipal activities which have been, and are still 
being, carried on without relation to, or oven 
to tilt detriment of, the needs of national 
health. I need only refer to road and railway 
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c‘<Mish'octi(ni which has often through faulty 
led to an increase' in malaria. Private 
enic-rprisc' also is frcriucntly I'c'sponsible for 
praciif.'cs which arc* iucc'nsisicnt with national 
health. If we are to improve our national 
hoallh all our Governmental and social activ- 
ilie.s uiust lie rt'vdewi'd from the point of view 
of llu'ir elfect on normal health. 

■P R E V K N '1' I V E M E A S U H ES 

Another mattc'i* wliich the Gommittcc cm- 
pha.sisc’s is the need foi- an improvement in 
(‘iiviromnental }»yj»ient*, and pii'vcntive mea- 
sure.s generally, if n substantial improvement in 
heal i ll is to be st'curi'n. f’hcy havt* })ointed out 
tliat imU'.ss we c*an clear up our towns and 
village.'-, and iirovide a safe and adt'ciuatc water 
supi)Iy tlit'V will cor'itinuc to be factories of 
iil-lH}.alth which, wilt (HI all the hospitals we 
can provide. If wo look to the West we tlnd 
that die fall of hO per cent, in the death-rate 
which occurred in the second half of the last 
cciitui y has been attribuU'cl largely to the im- 
provc'-ocnt in sanitary conditions. A safe 
wati'r supply, an eirich'nt system of scavenging 
and rc‘(use disposal and in the towns adequate 
scvvcrp,.ge have long been recognised UkS the 
primary necessaries of civilised life in any 
community. But they arc iiecc'ssities in which 
wc in India are still delicic'nt. Even in .some 
of tl'.c largest towns, Die sanitary organiKsaiion 
i.s notoriously inohicient, wliile in the rural 
arca.s iherc has been in most Provinces no sys- 
tematic attempt to improve sanitary conditions. 
If there i.s a question of prioritic.s— -and plan- 
ning, moans prioritie.s — 1 think all will agree 
that an active programme for tlie improve- 
m.enl of water supply and sanitation in our 
towns and vilhig.c's i.*; c.ne of tlu' most urgent 
of our needs. 

Another equally imiiortaut itc'in in the pro- 
gramme for the improvcnu'nt of living condi- 
tions is that of housing; and the planning of 
our towns. That is a sulijecd. of considerable 
complex’ity and diilicuby and will I think have 
to be dealt with at a .siiecial conference. As 
a Iminary to an int.i'r-Governmenl discus- 
sion I propose, if thc' Provincial Governments 
agix'c, that it would be useful to call a confer- 
ence of Chairmen of 1 mproveinc'nt Trusts and 
Duvehjpment Boards. 'Then there is of course 
the whole field of {vreventive medicine. The 
develoimicnt of modern .science since 1880, tlie 
di.scovcrie.s of Pasteur, Koch, Manson and .Ross 
and countless other worki'rs, by revealing the 
cause' of disease and its process, has given us 
the knowledge without which all efforts at 
prevention or conti’ol are at best empirical. 
I will refer only to one disease— -malaria. Here 
we have a disease whicli is not only the direct 
or indirect cause of tternendous mortality but 
is also responsible for an incalculable amviunt 
of di.sablemont. Ho one can deny that if we 
could get rid of or control this disease we 
should substantially inert'ase our national pro- 
ductivity and vitality. Science has revealed to 
us not only the cause and the method of trans- 
mission of the disease but has placed in our 
hands powerful larvicides, insecticides and 
di'Ug's. It remains for us to find means for 
effective application of the knowledge made 
available to us. Control is expensive but it 
pays dividends and I am confident that with 
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cntlius. cisni srid. clGlGniiincition, by plaprifid 
experiment and a resolute search for economic 
cal methods of control a large measure of 
success can be achieved. Most Provinces have 
included anti-malaria schemes in their plans 
although some of them are on a very meame 
scale. An exception is Bombay which plans'^ to 
control malaria over two whole districts with 
a population over one million. There is an- 
other particularly important aspect of malai'ia 
control. As you are aware the incidence of 
malaria has often been greatly increased through 
enginc^aang work.-^. by faulty design of culverts 
by inadequate provision for drainage and by 
exca^^ation of burrow-pits. It is imperative 
that the creation of this man-made malaria 
should be avoided in the big nrogramme of 
railway and road construction which lies ahead. 
A committee of experts has been set ud to 
recommend what measures should be take^n to 
avoid creating conditions favourable to the 
spread of malaria and I hope we shall have 
its report in the near future. 

Epidemics 

While speaking of prevention I should like 
to refer to the measui’es for dealing with epi- 
demic.s. We are still visited by great epide- 
mics of cholera, smallpox and plague. In the 
cholera season three to four thousand deaths 
a week is not unusual. While eventually as 
our health programme develops it should be 
possible to reduce these preventable diseases 
to small proportions, tiiere is in the meantime 
a need for more vigorous measures to check 
epidemics in the early stages and to provide 
treatment for those who have the misfortune 
to be attacked. This is a matter in which the 
Government of India are particularly interest- 
ed as they are concerned with the spread of 
disease from one province to another. Disease 
does not recognise provincial or any other 
boundaries and in this matter Provinces have 
a duty not only to their own people but to 
their neighbours. 

I have suggested two priorities — sanitation 
and malaria. As a third I suggest the provi- 
sion of health services in the rural areas. As 
one who comes from, rural stock I know well 
how neglected these areas have been in the 
past. We have here and there a few dis- 
pensaries, mostly inadequately staffed and 
; there may be a sanitary inspector 
with an area in his charge so large that nothing 
substantial can be achieved ; but as the Shore 
Committee says, “it is only the outermost 
fringe of such public services and amenities 
as the country enjoys that occasionally comes 
within the orbit of the cultivator’s daily life”. 
I do not suggest that we should neglect the 
towns where, indeed, mortality and sickness 
are often even higher than in the countryside. 
But after all over 80 per cent, of our people 
live in the rural areas and the time has come 
for an effective programme to bring the bene- 
fits of modern medical science within the reach' 
of the cultivator.^ The Shore Committee has 
suggested for this purpose the development of 
a district health organization with a primary 
health centre for every 40,000 people, a thirty- 
bed hospital for every 200,000 and a secondary 
centre with a 200-bec? hospital for each dis- 
trict. This is not I think an extravagant pro- 
gramme to be carried out over a period ‘of 


ten to twenty years, and is, I understand, th.e 
mimmum organization which the Shore Com- 
mittee considered to be necessary to provide S- 
leasonably effective, curative and preventive 
nealth service. The question of implementing 
this recommendation is one of the items on our 
agenda. 

Local Self-Goverxment Institutions 

Whatever organization may be adopted, I 
have no doubt that both in the rural areas and 
the towns it must be organically related to 
our local self-government institutions. Our 
local bodies have their defects; they are known 
only loo well to all of us. But they are our 
safeguard against bureaucracy ; and bureau- 
cracy means routine, centralisation, the loss of 
adaptability to changing conditions and leads 
eventually to authoritarianism. Moreover, as 
the Bhore Committee has pointed out, a healtn. 
organization can attain its objective only wltn 
the co-operation of the people themselves. Tlie 
people themselves must take an active part in 
the protection of their own health throughi 
self-governing bodies in rural and urban areas 
which reflect the needs of the individual citi- 
zen. ^ Our problem is to secure a minimum 
standard of efficiency. The Bhore Committee’s 
solution for co-ordination of the health admin- 
istration with local self-government and for 
securing an efficient health administration is 
one of the matters we have to discuss. 

Training of Personnel 

The training of personnel is evidently a mat- 
ter which must be given special attention in 
the early years of development. The building 
up of training institutions takes time, while the 
training of medical officers and some other 
categories of personnel takes some years. 
Unless adequate provision is made in the early 
years therefore, development in later years will 
inevitably be hampered. There are at present 
only aoout 47,000 qualified doctors in the coun- 
try. The Bhore Committee has estimated that 
for the first hve years of their scheme an addi- 
tional 15,000 medical men will be required.. 
The number of nurses requires to be doubled 
or trebled even to provide an adequate staff 
for ex !. sting institutions. The number of mid- 
wives is at present about 5,000 whereas It is 
estimated that for an adequate maternity ser- 
vice something like 100,000 would be requhed. 
These figures give some indication of the 
dimemsions of our problems. 

Thei'e are, of course, many* other matters 
which require consideration. There is nutri- 
tion and the question of school feeding which 
has given such good r'^^sults in other countries. 
There is the question of school health services. 
There are the maternity and child welfare 
services. These services hardly exist in India 
at present. When we recall that nearly 25 per 
cent, of the deaths amojig the people of India 
take nJace amon.-? children in the first year of 
life and that the corresponding percentage in 
the United Kingdom is six, the need for mater- 
nity and child welfare services is clear. There 
is the question of industrial health services and 
health insurance. A report by a scientific 
worker under the Medical Research Council 
which is being circulated to you will give some 
indication of the urgent need in the field of 
industrial health. There are the important 
proposals of the Committee relating to medical 
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education which have been referred to the 
Medico! Council of India for their opinion. 
There are the problems of special diseases such 
as tubej-culosis, venereal diseases and leprosy. 
These and other matters will, I hope, be sub- 
ject for discussion at a future conference. 

Question of Expenditure 
Then there is the matter of finance. We 
must face inescapable realities and one of 
these is the limitation imposed by our re- 
sources. But I have no doubt that if we are 
serious in our desire to build up the people’s 
health and do not pay mere lip service to an 
ideal, we must devote a larger part of our 
resources to health. The pre-war average of 
expenditure on medical relief and public health 
was about 5 per cent, of the total expenditure 
or about 5 annas per head. In Ceylon the 
corresponding figures were 10 per cent, of the 
total expenditure and Rs. 2 per head of popu- 
lation. The Bhore Committee has suggested 
that the amount of Government expenditure on 
health should be increased to at least 15 per 
cent. cT the total expenditure. Provincial 
Governments have already been informed of the 
assistance that is likely to be available to the 
Provincial Governments from the Centre in the 
form of general development grants but this 
assistance will be of little avail unless there is 
a substantial increase in the provision for the 
health services from provincial resources. 

Centrai, Government’s Plans 
Before I close I should like to say something 
of our own plans. Detailed plans for health 
development must of course be made and 
carried out by Provincial Governments. Our 
function here is largely to assist by co-ordina- 
tion, p?*ovision of expert advice, and develop- 
ment of activities and institutions which are 
beyond the scope or capacity of individual 
Provinces. Within these limitations the Inte- 
rim Government will do all in their power to 
assist sound health development in India. The 
most important recommendation of the Bhore 
Committee in relation to central activities is 
that concerning the establishment of an All- 
India Institute with up-to-date facilities for 
training and research of the highest stand- 
ard. I think the conception is a fine one 
and v/e propose to pursue the scheme 
actively and expeditiously. I propose to set 
up very shortly a small committee to 

advise the Government on the scheme. 
We also intend to provide facilities at 

Calcutta for medical licentiates from all 
parts of India to enable them to take their 
M.B.B.S. degree and we have taken over sur- 
plus American buildings and hospital equip- 
ment for the purpose. While we must develop 
medical education in India as rapidly as pos- 
sible, v^e must in the meantime send selected 
students abroad for higher training. There is 
no doubt that we have not at present in India 
the facilities for advance post-graduate train- 
ing which are to be found in other countries 
and I hope we shall be able to place abroad, 
under recognised leaders in the various bran- 
ches of medical science, at least fifty cf our 
most promising men in each year. There is 
also a good deal to be said for enabling seme 
of our specialists to go abroad for short periods. 
Most of our scientific workers have been out 


ofl f]*om contact witl: workers abroad during 
the war and I feel thal there will be a cun- 
siderab'o advantage in enabling some of them 
to travel abroad, make contacts with scientific 
workei's in other countries and study at first 
hand 7:ecent scientific development. We are 
expanding the staff and accommodation of the 
Malaria Institute of India to enable it to play 
its part in the drive against malaria which, 
we hope, will be set on foot in all Provinces. 
In the field of research I have no doubt that 
far greater assistance must be given than in 
the past and the proposals of the Bhore Com- 
mittee are being considered in consultation 
with the Indian Research Fund Association. 

In the field of nursing, in which India is so 
woefully backward, we are assisting in the 
higher training of future nursing administra- 
tors and specialists bv the establishment of a 
nursing college which will provide a course 
for a University degree in nursing as well as 
shorter specialised courses. It is hoped to 
develop in this institution in due course faci- 
lities for training in public health nursing. 
The legislative proposals for the regulation of 
the pharmacy profes.sion which are already 
befo]*o the Central .Legislature will be pursued 
and I nope that we shal! also be able to intro- 
duce similar legislation for the dental and 
nursing professions. The arrangements for the 
(Enforcement of drug standard control, which Is 
of such importance to the country, are in hand 
and the control will be introduced from the 
1st April next. We also intend to develop 
what I may call the advice and information 
services. For exa.nple a Bureau is being set 
up with the function of collecting information 
and advising Provinces regarding the design 
and equipment of medical institutions. An- 
other subject which i.s engaging our attention 
is that of the data relating to population and 
vital statistics. Vital statistics are the founda- 
tion for public health work and there is a 
great and urgent need for improvement in the 
quality and speed of collection of such stat- 
istics. The growth of population is of course 
one of our large problems. I will not enter 
this controversial field now but there is a clear 
need for the collection and co-ordination of 
data ■''elating to population growth. This is 
important not only IVom the point of view of 
material for study of the so-called population 
problem but also from that of long-term plan- 
ning generally. These are some of the more 
important activities which we have in view 
and I hope that we may be able to extend 
them in directions in which Provincial Govern- 
ments and In.stihitions need assistance. 

With the establishment of our own National 
Interim Government at the Centre we have 
entered the “age of hope”. Let us go forward 
in company to make it the “age of achieve- 
ment”. The building of a Nation’s health is 
no easy task. ¥7ith our meagre resources we 
shall not be able to advance as rapidly as we 
should like ; but it is a task worthy of all 
our energies and devotion. ‘And no task is 
more important for the national welfare, for 
without health we cannot have happiness or 
contentment or prosperity. With co-operation, 
sustained effort and determination I am confi.- 
dent that we can succeed. 
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CYCLES IN DHARWAR SEDIMENTATION 


By Dr. C. S, PICHAMUTHU 


(University of Mysore) 


AlOW that the sedimentary origin of many ot 
the constituents of the Dharv/ar System 
in Mysore has been recognised, it is for consi- 
deration whether these ancient sediments 
share any of the characteristics of Later forma- 
tions. There arc many aspects of this problem, 
but attention will be conlincd here to one of 
tlie important features of thick accumulations 
of sedimentary rocks, namely, the recurrence 
in cycles of sequences of certain types of sedi- 
ments. 

Sediments usually accumulate to great tliick- 
nes.ses in large subsiding troughs which are 
called geosynclines, and subsequently these 
areas become mountain ranges. The general 
C(iurse of events is somewhat as follows : the 
geosyncline gradually sinks dmhng long ages ; 
this downwarp gets slowly filled in by sedi- 
ments which accumulate as sinking goes on ; 
the geosynclinal downwarp caused by the ac- 
cumulation of thousands of feet of sediments 
in such a basin of deposition results in the 
rise of the isogeotherms; this produces expan- 
sion and lateral pressure as a consequence of 
which the sediments are folded; further in- 
crease of pressure causes overfolds and thrusts, 
and the final expi'ession of this is orogenesis 
when the goosyncline is elevated to form a 
mountain range. Each orogenic revolution is 
accompanied by abyssal injection a'lci followed 
by volcanic action. 

This sequence of events must undoubtedly 
leave an impress on the type and structure of 
the rocks. The nature .of a sedimentary deposit 
has a direct bearing on the depth at which it 
is formed, and in a subsiding basin, the suc- 
cession is ordinarily a conglomerate, followed 
by sandstones, clays, and limestones. In meta- 
morphosed regions, the rock sequence is con- 
glomerates, quartzites, schists, and crystalline 
limestones. This sedimentary cycle can be ob- 
served in several formations of different age.s 
in India, c.q., in the Salt Range and Spiti areas, 
and in the^Cuddapah and Vindhyan formations. 
The cycle is not often complete or obvious be- 
cause of the disappearance of strata due to 
denudation or to tectonic disturbances. _ 

The Dharwars are much more ancient in age, 
and hence the probability of the preservation 
of evidences of such sedimentary cycles js 
somewhat less. It is remarkable, boweyei, that 
though the Dharwars have been highly dis- 
lurbed and metamorphosed, the sedimentary 
sequence in many regions is reasonably clear. 
Ir such favourable areas the sedimentary cycle 


can be recognised. 

This succession of quartzites, shaie=, oi 

schists, and limestones is seen in many occur- 
rences of Archaean rocks in the Peninsula. The 
Aravalli System starts with a basal quartzite 
and is succeeded by phyllites, and cherty lime- 
stones. In the D'clhi System, quartzites ^ aiy 
succeeded by phyllites and biotite sems.s 
which are overlaid by calc-schists ana 

calc-gneisses. In the Gangpur Ser^e5, «« sue- 
cession is quartzites, mica schists 
and dolomitic and calcitic marbles. The Sausai 
Series commences with a quartzite ovei lying 


which are schists, calciphyres, dolomites, and 
crystalline limestones. In Bastar State, the 
oldest Pendulner Stage is composed mostly of 
quartzite; this is overlain by the Bengpal Se- 
ries which is formed of andalusite-greiss and 
coi'dierite-gneiss which represent metamor- 
phosed aluminous sediments; the Bailadiia Iron 
Ore Series which comes next is formed mainly 
of calc-schists, amphibolites, and banded fer- 
ruginous cjuarizites. In many other .vegiens, 
schists succeed quartzites, but the limestones 
are wanting. 

It is interesting to note that in Mysore State 
also this sedimentary cycle can be recognised. 

In the Shimoga Schist Belt, both the middle 
cOid upper Dharwars exhibit very well the se- 
quence of cor.glom.erate, quartzite, schist, and 
limestone. 

Shimoga Schist Belt 
Upper Dharwars — 
ferruginous quartzites. 

Thin bands of limestone. 

Agrillitic calcareous silts. 

Quartzites. 

Clcn glomer at es . 

Middle Dharwars — 

Banded haematite qruirtzites. 

Limestones and dolomites. 

Phyllitic and cliloritic schists. 

Secicitic grits and quartzites. 

Conglomerates. 

Chitaldrug Schist Belt 
Up2:er Dharwars — 

Ferruginous and Manganiferous quartzites. 
Chaiybhic rocks. 

Clay schists and phyllites. 

Sand^tcPies. 

Conglomerates. 

M idd le Dh arioars — 

Banded ferruginous quartzites, 
limestones 

Shales, phyp.ites and schists. 

Quartzites and grits. 

Conglomerates. 

Thus we see that the Dharwar sediments in 
their order of deposition conform generally to 
what has been noticed not only in the younger 
formations but in the analogous rock series in 
other parts of India. In this respect, the Dhar- 
wars of the Peninsula resemble also the Pre- 
Cambrian formations of China, Unitevd States, 
and Canada. 

From what has been said above it is clear 
that in the Dharwars of Mysore, two distinct 
sedimentary cycles can be recognised each 
commencing with a conglomerate which passes 
on into quartzites (often showing current bed- 
ding and ripple marks), and succeeded by 
shales or schists, and limestones associated with 
banded manganiferous or ferruginous quartz- 
ites. 

Epochs of sedimentation have abvays been 
followed by intervals of vulcanism. The geo- 
logical record contains many examples of vul- 
canism after a period of geosynclinal sedimen- 
Lalicn. The earliest records throughout the 
world bear ample evidences of this, and the 
sedimentaiy rocks are seen to be intruded by 
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and interbedded with igneous material. The 
J31'.arwars, again, are no exception to this. In 
Mysore, as in similar formations in many other 
pails of the world, the Dharwars start with an 
igneous complex’ of basic, intermediate, and 
acid lava flows and intrusives. Then tlie 
middle Dhrrwar cycle of sedimentation com- 
mences. At the closing phases of this cycle, 
extensive igneous action takes place. Ba'llio- 
liths and stocks of acid rocks have stoped their 
way upwards and some of tliem have reached 
the surface. In the Shimoga Schist Belt we 
have examples of the granite masses of Rangan- 
clurga, Balekal, and Shimoga; and, m the 
Chitald'Xig Schist Belt, the Pitlali and Bukka- 
pallia granites. It is probable that at this 
stage the sediments were thrown up into huge 
mountains. 

Subsequent to such mountain building activ- 
ity, minor intrusions and volcanic flows, mainly 
of the composition of basalts are usual, and in 
the Dharwars of Mysore we have again good 
examples of such igneous phenomena. In the 
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Shimoga Schist Belt there are the Bababudan 
C'pklioritcs, and in the Chitaldrug Schist Belt, 
the Jogimardi and Bcllara traps. 

The mountain ranges of this period were 
then subject to erosion and pencplanation, 
and the stratified rocks of the second cycle, 
would then have been laid down upon a prob- 
ably folded and faulted and planed-off body of 
rocks, commencing with conglomerates and 
succeeded by quartzites, shales, limestones, and 
ferruginous quartzites. The same sequence of 
events must have been repeated, ending again 
with a period of igneous activity. The granitic 
rocks which have now been identified as por- 
tions of the Peninsular Gneiss, and tlie horn- 
blendic and norite dykes are evidences of this 
third pha.'^e of vulcarrism which marked the 
close of the second cycle of Dharwar sedimen- 
tation. 

It will thus be seen that in the Dharwars of 
Mysore we can recognise at least two distinct 
cycles of sedimentation each with its attendant 
igneous phenomena. 


FOURTH INTERNATIONAL CONGRESS FOR MICROBIOLOGY 


TSJEWS has been received at the office of the 
Indian National Committee of the Inter- 
national Association of Microbiologists that the 
Fourth International Congress for Microbiology 
will be held at Copenhagen, Denmark, from 
July 20th to 26th, 1947, The business of the 
Congress will be conducted through 9 sections, 
as follows : — 

Section L — General Microbiology; Antibio- 
tica; Growth substances. Section II. — ^Medical 
and Veterinary Bacteriology; Diphtheria; Per- 
tussis ; Pathogenic streptococci ; Tuberculosis 
Brucellosis. Section III. — Viruses and Viral 
Diseases; Poliomyelitis; Influenza. Section IV. 
— Serology and Immunology; Fundamental 
Principles of Serology, partly in relation to 
Infection-Biology, partly from physical and 
chemical view-points. Section V. — ^Variation 
and Mutation in Micro-organisms; Adaptation; 
Induced Mutation. Section VI. — Plant Patho- 
logy and Mycology; Plant pathogenic bacteria 
— their .taxonomy and nomenclature; Nomen- 
clature of plant viruses; Physiologic (patho- 
genic) races of fungi; Fungus flora and decay 
in wood pulp. Scctio7i VII. — Water and Soil 
Microbiology; Antibiotic activity in the soil; 
Nodule bacteria and nitrogen fixation in the 
soil; Microbiological methods for determina- 
tion of soil fertility; Autotropic bacteria; 
Flethods for quantitative determination of 
Escherichia ooli in water; Pathogenic bacteria 
in sewage; Bacteriology of the biological puri- 
fication of sewage. Section VIII. — Dairy and 
Food Microbiology; Sour-milk for therapeutic 
purposes; Lactic acid bacteria in silage; Food 
poisoning. Section IX. — Alcoholic and other 
Fermentations; Butanol-acetone fermentation; 
Food yeast. 


The International Society for Microbiology 
was established in 1930 “with the object of 
promoting scientific thought by creating a 
closer relationship between scientific workers 
in different countries, and especially of spread- 
ing the idea that all its members were united 
in a common ideal of peace and constant 
friendship.” 

Tito Society is directed by a Central Inter- 
national Committee and a Permanent Commis- 
sion. The Central Committee is composed of 
members of the Society’s Board, the members 
of the Permanent Commission and the Chaie- 
mcn of the National Committees. 

Each country of geographical region forms 
a National Committee made up of workers in 
various universities, research institutes and 
other institutions concerned. The constitution 
enjoins that workers wishing to contribute 
papers must apply for membership through 
the National Committee of the country con- 
cerned. and when the Central Committee ap- 
proves of such application, they then become 
full members on payment of the required fee. 
The office of the Fourth International Congress 
is located at Kommunehospitalet, Copenhagen, 
Denmark. The office of the Honorary Secretary, 
Indian National Committee (Dr. A. C. Ukil), 
is located at the All-India Institute of Hygiene 
and Public Health, 110, Chittaranjan Avenue, 
Calcutta, from whom further information on 
the subject can be obtained. 

For the information of ' those who will con- 
tribute papers, it is stated that a summary not 
exceeding 200 words should be in the hands 
of the General Secretary of the Congress at 
Copenhagen not later than the 1st January, 
1947. 
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UNITED NATIONS RELIEF AND REHABILITATION ADMINISTRATION 
SOUTHWEST PACIFIC AREA INTERNATIONAL VETERINARY 
AND LIVESTOCK SECRETARIAT 
By a. C. MATHXJR 

(Imperial Council of Agricultural Research) 


rp HE U.N.R.R.A. is made up of 47 member- 
nations. Each contributing nation pro- 
vides funds based on its national income for 
the year ending 30th June, 1943. India is one 
of the member countries and has contributed 
relief to the peoples of other lands. It has 
already made one contribution of Rs. 80 mil- 
lion to U.N.R.R.A.’s work and a second contri- 
bution of Rs. 20 million has been voted by the 
legislative assembly. 

The first task of the U.N.R.R.A. is to provide 
relief; to distribute food, clothes, and medical 
supplies. In the war-devastated countries, 
due to the breakdown of the veterinary services 
and to emergency slaughter of animals for food 
as well as to the actual destruction of live- 
stock by military operations, the number of 
the livestock are halved, quartered and in some 
places almost wiped out. Livestock, as \ve 
knew, plays a very important role in relief 
and rehabilitation as it provides food and 
clothing, power for planting and reaping the 
crops and aid in maintaining fertility. 

To facilitate the provision of such relief in 
the south-west Pacific area there has been set 
up an International Veterinary and Livestock 
Secretariat by U.N.R.R.A. The Governments of 
the following countries are members of this 
secretariat, Australia, China, France, India, 
Netherland East Indies, New Zealand, Philip-* 
pines. United Kingdom, U.S.S.R., and United 
Kingdom, U.S.S.R., and United States of Amt- 
rica, and in addition the Commander-in-Chief, 
United States Armed Forces, Pacific, and the 
Supreme Allied Commander, South-East Asia 
'are also members. 

In order to facilitate collaboration among 
FaT-Eastern Governments in connection unth 
international epizootic control and regulations 
governing such controls, each of the member 
go\ ernments was requested to appoint a veteri- 
narian to confer with representatives of other 
Governments, at a meeting h^d at Syemey , 
Australia, on the 14th to 17th December 1945. 

Dr. F. C. Minett, d.sc., m.r.c.v.s., Director, 
Imperial Veterinary Research Institute, 
teswar, was appointed representative oi me 
India Government. 


(iii) Re-establishment of publication of 
monthly statistical bulletin, based on 
information supplied by contracting 
countries as was carried out by the 
International Bureau of Epizooties in 
Paris before the war. 

(iv) Transmission by cable or telegram of 
the occurrence for the first time in the 
reporting country of scheduled dis- 
eases, or of extension of these dis- 
eases into areas previously unaffected. 

(v) Nature of common pro forma on which 
the monthly report should be sub- 
mitted. 

(vi) Exchange between contracting coun- 
tries explaining the. method of veteri- 
nary organisation in force, the qualiti- 
cations and type of training undergone 
by their veterinary officials, the rela- 
tive strength of their veterinary per- 
sonnel as contrasted with their human 
and animal populations and the meth- 
ods of control adopted within their 
territories for controlling infectious 
diseases. 

. (vii) Desirability when transmitting informa- 
tion concerning infectious diseases of 
inclusion of maps or diagrams shew- 
ing extent and distribution of particu- 
lar disease in the reporting country. 

(t) Acceptable internationally of health certi- 
fication : 

(i) The purpose of health certification. 

(ii) Schedule of diseases covered by health 
certification — (a) Infectious, (b) Other. 

fiii) Nature of certifying authority. 

(c) Exchange of information on manufacture 
and marketing of biological products : 

(i) Preparation of a list of biological pro- 
ducts m.anufactured by member coun- 
tries. 

(ii) Methods of standardisation and control 
of biological products. 

(iii) Provision for regular interchange of 
information. 

(d) International movement and transfer of 

, livestock-quarantine, inoculation, etc. 

Afte^ each representative at the Coherence (e) Animal Meat and Animal Products ; 

.•Yj.Lt._i ^ P (i) Import and export of meat. 

(ii) Import and export of animal products 
other than meat. 


had described the chief livestock dJ^cuL.es 
which confronted their country the conferenc^ 
considered the following ‘Notes on Agenda 
which had been prepared by a, Veterina^ Ad- 
visory Group composed of eminent veterina y 
snecialists The notes are as follows : 

1 Functions of UNRRA SWPA International 
Veterinary Secretariat—- _ . 

(a) Exchange between countries of iniormci 
. tion on Epizootic Diseases : ^ 

(i) Statement on incidence of virus, oacie- 

riological, protozoal, and parasitic aio- 
eases in member countries. 

(ii) Exchange by. monthly bulletins of in- 

formation regarding incidence of in- 
fectious diseases. 


(f) Exchange of administrative, research and 

other workers and provision of post- 
graduate educational facilities. 

(g) Provision for loan of trained technical 

personnel to countries requiring assist- 
ance in an emergency. 

(h) Possibility of allowing any contracting 

country to despatch temporary mis - 
sions or establish permanent veterinary 
officials in any of the other contract- 
ing countries. 

2. Organisation for UNRRA SWPA Inter- 
national Veterinary Secretariat — 
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(a) Temnorary organisation under UNRRA 

Administration. 

(b) Permanent organisation under control of 

United Nations. 

3. Relations of UNRRA SWPA, etc., with other 
Regional Groups or countries. 

To be sub-secretariat of International Office 
in Paris. 

Following a full discussion the conference 
adopted twenty-seven Resolutions covering all 
items on the agenda and incorporating details 
of information required to be completed, for 
transmission to the secretariat, by each mem- 
ber country. The Veterinary Secretariat was 
made responsible for the collection and dis- 
semination to member states, of information 
in regard to all aspects of the livestock inclus- 
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trios of member states, including the incidence 
and control of diseases and the breeding and 
feeding of livestock. 

The collection and dissemination of informa- 
tion as far as it pertains to India is being 
undertaken by the Imperial Council of Agri- 
cultural Research, and the Veterinary Secre- 
tariat in Sydney is disseminating to member 
countries all useful information • which it gets 
from time to time. Accordingly the Imperial 
Council of Agricultural Research has received 
a list of contagious diseases prevalent in the 
Philippines, Netherland East Indies and New 
Zealand. A copy of these lists may be had on 
application to the Secretary, Imperial Council 
of Agricultural Research, New Pusa, New 
Delhi. 


Nusctim for India 


CENTRAL NATIONAL 

A PLAN for the early establishment of a 
^ Central National Museum of Art, Archeo- 
logy and Anthropology in Delhi, has been com- 
pleted by the Special Committee appointed by 
the Government of India for the purpose. 

The Committee of which Sir Maurice Gwybr, 
Vice-Chancellor of the Delhi University, was 
Chairman, has lecommended that the Museum 
should comprise a Directorate and five Depart- 
ments, namelv, (l) Art, (2) Prehistoric 
Archaeology, (3) Historic Archaeology — ^Bud- 
dhist, Jaina, Brahminical, Muslim, (4) Numis- 
matics and Epigraphy and (5D Anthropology — 
cultural and physical. There will also be a 
Circula'.ing Department, a Library and a Che- 
mical Laboratory. 

The need for such a central institution has 
been keenly felt in this country since 1912, 
when the Government of India approached the 
Secretary of State for the establishment of an 
Oriental Research Institute in India. This need 
was repeatedly stressed also in subsequent offi- 
cial reports. 

Finally in 1945, the need to establish a Cen- 
tral National Museum was expressed in a 
Resolution submitted to Government by the 
Central Advisory Board of Archaeology, and 
was suoported by the Standing Committee of 
the Legislature for Education. The Govern- 
ment of India accepted the recommendation in 
principle and appointed a Committee of 11 mem- 
bers, under the chairmanship of Sir Maurice 
Gwyer to frame details. The terms of refer- 
ence to the Committe included the functions 
(power.s, etc.) of the Museum, general admin- 
istration, internal organisation, site and build- 
ing. 

The main aim of the Central National Mu- 
seum is to present to the world the material 
contribution of India to 'the sum total of human 
civilisation. To achieve this the Museum will 
have to maintain a thorougly representative 
collection illu^^trating the arts, crafts and cul- 
tures India down to recent times ; and at 
the same time ffiuseum technique and museum 


MUSEUM FOR INDIA 

service in India will have to be raised to the 
high international standard. 

Committee's Recommendations 

The Committee have, therefore, recommended 
that m the first stage of the scheme a highly 
trained nucleus staff consisting of a Director 
and two Keepers may be appointed, and 
the Keepers be sent on a carefully planned 
foreign tour which should include a detailed 
examination of the construction, administra- 
tion, methods of disi^lay, etc., of museums in 
Great Brilain and America. 

The function of the Museum will be two- 
fold : TO further j’escarch and to offer guidance 
to laymen. T>»e Committee have laid special 
empha<:is on tbe importance of selecting a suit- 
able Chief Librarian, who will be competent 
to guide staff and approved research students 
and scholars in regard to published material 
in all branches of the Muslim’s work. 

It has also recommended the appointment of 
five gu'de lecturers, one for each section, who 
will give a series of popular lectures both for 
schools and for the general public. 

The creation of a Circulating Department is 
another feature of the scheme. The main pur- 
pose of this Department (modelled on a simi- 
lar department in the Victoria and Albert 
Museum, London) will be to prepare and send 
out classified loan collections to towns and 
educational institutions. 

On the analogy of other institutions of the 
kind, the Committee have recommended that the 
museum should be controlled by a Governing 
Body including representatives of appropriate 
Government Departments together with non- 
officials representing various special interests. 
The Governing Body should be autonomous, 
subject only to such conditions as the Govern- 
ment of India may attach to their block grant. 

The Museum will be located in Delhi, and 
the Committee has chosen a site for it. The 
whole scheme will be worked out in three 
distinct stages and is estimated to involve, 
when complete, an annual expenditure of near- 
ly eight and a half lakhs. 
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NATIONAL STANDARDS FOR INDIA 


^ HE Government cf India have decided to 
set up an organi.^ation called the Indian 
Standai ds Institution with headquarters in 
New Delhi with the object of evolving national 
standards m. respect ot structures, commodities, 
materials and operations, and for promoting 
standardisation, quality control and simplifica- 
tion in industry and commerce. 

The Institut'on will be managed by a General 
Council consisting of the Hon’ble Member for 
Industries and Supplies ‘(President), and 64 
representatives from the Central Government 
Departments, Provinces, States, Research Insti- 
tutions, Chambers of Conmerce and others. 

It will be linanced by Government and con- 
tributions from, industry, the Provinces, States 
and int'^rested public bodies, subscriptions from 
members and bv sale of Indian standards and 
specifications The Government of India have 
decided initially tr. make grants for a period of 
five years. 

The Institution will be divided into five sec- 
tions, viz., engineering, building, chemicals, 
textiles, and food and agricultural products, 
each to be controlled by a Divisional Council. 
The actual preparation of standards will be 
done by small committees of experts represent- 
ing various interests such as the producers, 
consumers and technical experts. 

The Institution -will be non-official, although 
support'^d by the Government of India. The 
membership will be open to all interested in 
its objects. Organisations, companies, firms, 
educational institutions and corporate commer- 
cial bodies will be enrolled as Sustaining Mem- 
bers and individuals interested in the work of 
the Institution as Ordinary Members. The an- 
nual subscription has been left to the discre- 
tion of the "subscriber, but to allow even the 
smallest industry to benefit by the scheme the 
minimum subscriptions have been fixed at 
Rs. 250 per annum for Sustaining Members and 
Rs. 25 per annum icr Ordinary Members. 

Maini?izance of Standards . — The establish- 
ment of the Institution is intended to raise the 
standard of Indian products to he level of other 
industrial countries. It is recognised that the 
marketabilitv of any commodity or product 
depends, firstly upon the intrinsic worth of the 
commodity and, secondly on the consumer’s 
confidence in the specifications; in other words, 
on efficiency in production and on the mainte- 
nance of standards. One of the chief problems 
of industries in India is the quality of produc- 
tion. 

Again, unless India falls in line with inter- 
national standards, her export trade will sutler. 
It is, therefore,, of considerable importance to 
India’s peace-time production that her indus- 
tries, old and new, should be helped to organ- 
ise on scientific lines and that the standard of 
Indian products should be raised to the inter- 
national level. A national standards organisa- 
tion is thus indispensable to the industrial 
development of a country. 

East Indiiszrial Plans . — ^Due to the diversity 
of raw materials available in India and the 


processes employed for manufacture, the British 
and other standards are not always suitable for 
adoption in this country. 

The proposal to establish a central standards 
organisation in India for fixing standards was 
first raised at the Twelfth Industries Confer- 
ence held in Lucknow in December 1940. Due 
to the v^ar. however, the Government could not 
pay much attention to this. With the vast 
industrial plans that are contemplated in the 
immediate future, this question has become 
one of urgent inipo.nance. The Government of 
India accordingly prepared a scheme for estab- 
ii^ing a central standards organisation in India 
which has been generally accepted by aU Pro- 
vincial Governments, Indian States, Chambers 
of Commerce, and other important industrial 
organisations. 

— The objects for which 
the Institution is being established are inter 
am to : — 

(1) Prepare and px’omote the general adop- 
tion of st.nndards on National and International 
basis relating to structures, commodities, mate- 
rials, practices, operations, etc. and from time 
to time revise, alter and amend the same. 

(2) Consider and recommend to Government, 
national standards^ for the measurement of 
length, weight, volume and energy. 

(3) Promote .standai'Ciization, quality control 
and simplification in industry and commerce. 

(4) Adr.pt such measures and take such 
steps and do all such things, as may in the 
opinion of the General Council, be conducive 
to the promotion of cordial relations between 
the Institution and persons interested in he 
objects of the Institution. 

(5) Co-ordinate the efforts of produters and 
users for the improvement of materials, nro- 
ducts, appli.ances, processes and methods.- 

(6) Provide for the registration of standard- 
ization markc applicable to the products, com- 
modities, etc., for which it issues standards, to 
be branded on or applied to those products, 
commodities, etc., which conform to the stand- 
ards set. 

(7) Provide or arrange facilities for the 
examina:ion and testing of commodities, pro- 
cesses, and practices and for any investigation 
or reseai'ch that may be necessary. 

(8) Procure the recognition of the Institution 
in any foreign country or place. 

(9) Collect and circulate statistics and other 
information relating to standardizaion in all its 
branches. 

(10) Establish and maintain libraries, muse- 
ums and 1 at oratories for the purpose of fur- 
thering the practice of standardization. 

It ha'i been decided that the Institution 
should be registered under the Registration 
of Societirs Act. A meeting of the General 
Council v.fill be convened early to consider the 
terms of the Memorandum • of Association and 
Rules and Regujatiens. 


2/8 Khadilkar : A Dwarf Mutant in Heaflectum vei'um Cotton T Current 

° L Science 

A DWARF MUTANT IN NEGLECTUM VERUM COTTON 

By T. R. KHADILKAR 

{Cotton Breeder, Jalgaon) 


TN the year 1941 a dwarf plant with very 
small leaves and flowers was noticed by 
the writer in a large population of cotton 
plants belonging to the neglectum group and 
growing in the breeding area of the Jalgaon 
Farm. Its botanical characteristics and the 
genetic nature of dwarfness when studied gave 
i'he following information. 

Table I 


Characters of the mutant and normal giants 


s. 

No. 

Character 

Mutant 

N ormal 

Remarks 



* 



1 

Plant height 

30 cm. 

100 cm. 

The mutant 

2 

Leaf length 

6*5 ,, 

12 „ 

plant pre- 

3 

I.ength of mid- 

5*0 „ 

10 „ 

sented a 


die lobe of 



very dis- 


leaf 



tinct ap- 

4 

I'readth of mid- 

1-1 

2*1 ,, 

pearance 


die lobe of 
leaf 



in the field 
(Plate I). 

5 

Margin of leaf 

Wavy with 

Smo(;th 



stray pro- 
jections 



6 

Presence of 
sinus lobes in 
a leaf 

Present 

Present 


7 

Length of petal 

3 '4 cm. 

4*7 cm. 


8 

Breadth of 





Petal 

2*1 ,, 

3*7 ,, 


9 

I^etal colour 

Deep 

Deep 


10 


yellow 

yellow 


Length of bract! 

2*4 cm. 

2*9 cm. 


11 

Breadth of 1 





bract 

1*5 „ 

2*4 , 


12 

No. of teeth in 





the bract 

7 

7 


13 

Aiidroeceum 

Sparsely 

developed. 

Normal 


14 

Gynreceura 

Stigma 

Stigma nor- 




elongated, 

mal, ovules 




ovules 
steril e. 

normal. 



* Figures in the table are the averages of six 
measurements in each case. 


The above table shows that the various plant 
parts of the mutant are about half of the nor- 
mal in size in most cases except the height 
which is about one- third of the normal. The 
number of teeth of the bract is, however, the 
same in both. The andrceceum and gynoe- 
ceum show normal development in the dwarf. 

The few flowers that were found on the 
mutant did not set fruit either when selfed or 
crossed with a normal • plant indicating its 
female sterility. When used as a male parent, 
however, for crossing with a normal plant it 
produced normal fruits and seeds. 

The plant was crossed with two pure strains, 
viz., N’R. 5 and B. XXI, with a view to study 
the. genetical behaviour of the dwarf habit. 


Contrasting characteristics of the female parents 
are given in the table below : — 

Table II 


Parent 

Petal colour 

Habit of growth 

Sinus lobe 

Tsr.R. 5 

White (yy) 

1 Normal (DD) 

Ib'esent Csji) 

li X.VI 

Pale yelIow(yy )| 

t Normal (DD) j 

/vb.sent (SS) 


Table III 

Behaviour of and F., of the cross 
N.R. 5 X dwarf 



Petal coloiir 
-- Deep 
yellow 

Habit of 
growth = 
Fully normal 


Cla.sse.s in Fo 

1 

1 

Yellow petal ^ 

White petal 

Total 

Nor- 

mat 

growth 

I )warf 
growth 

Nor- 

m:il 

growth 

Dwarf 

growth 


Frequency in 
(observed) 

115 

31 

31 

14 

191 

Frequency in Fo 
(expected on 9:3*3: 
1) 

107*4 

35 -8 

1 

i 35*8 

11*9 


Deviation 

-7*C 

-4-S 

—4*8 

-2-1 



9 : For .‘111 : 1 X- ==-■ 2-10 P betwcc i 0-70 and 0-50 
Table IV 

Behainour of F-, and F., of the cross 
B. XXI X du;arf_ _ 



Sinus lobe — 
Absent 

Habit of 
growth 
Normal 


('lasses in F 2 

! Sinus lobe 
ab.sent 

Sinus lobe 
present 

Total 

Nor- 

mal 

grow'th 

Dwarf 

growth 

Nor- 

mal 

growth 

Dwarf 

growth 


Frequency in Fo 
(Observed) 

j 

108 

42 

35 

12 

197 

Frequency in Fa 
(expected on 9:3: 
3:1) 

110*8 

36-9 

36*9 

12*3 

196-9 

Deviation 

-2*8 

~5*1 

—1*9 

-0*3 



For 9 : 3 : 3 : 1 = 0*88 P between 0*90 and 0'80. 
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-In r6sp6ct of tho abovo two crosses a good 
fit for the digenic ratio is observed 

From the results of the generation it is 
evident that the dwarf habit behaves as a 
recessive to the normal in both the crosses 
In the cross N.R. 5 x dwarf (Table yellow 
petal of the dwarf is dominant to the white 
of N.R. 5. The F., behaviour of the petal 
colour and dwarf habit jointly give a 9:3 :3 *1 
ratio indicating that the genes responsible for 
tnose characters are situated on different chro- 
mosomes. 



I = Normal and dwarf -’plant. 


Lc]t \ Normal Plant. 

RiffJit • Dwarf Plant. 

In the c-oss B. XXI X dwarf (Table IV) the 
absence of sinus lobes is dominant to its pre- 
sence or that there is an inhibitor in the B.XXI 
parent which suppresses the expression of the 
lobe character in the F^ generation. In F., 
generation the behaviour of sinus lobe and 
dwarf habit assort independently on a 9:3: 
3 • 1 basis indicating as in the first cross, that 
the genes controlling these characters lie on 
different chromosomes. 


ATOMIC RESEARCH 

A NEW Atomic Energy Research Establish- 
ment is being set up at Harwell (Britain). 
This estaolishment will be concerned with the 
development of the scientiiic and industrial 
aspect of nuclear energy and with the solution 
of the scientific problems which will arise m 
the large- ‘=^'^'ile i^rcduction of fissile materials. 
Physics, Chemistry, Engineering and Biological 
Laboratories form the main centres of activuy 
in the new establishment. A low-power gra- 
phite file is under construction and will be m 
operation shortly. A high-powered graphite 
file is also under construction which, when 
completed, will provide intense sources ox 


The genic symbols for the various characters 
have bean assigned as below: — 

Yellow petal = YY, White petal = yy. 
y\bsence of Sinus Presence of sinus 

sinus lobe = SS, or II ss. loba = ss or ii ss. 
Inhibitor = II. 

Normal habit of growth DD. 

Dwarf habit of growth ~ dd. 

It may be pointed out that all dwarf plants 
in the F., could be easily distinguished by their 
dwarf habit of grovdh, small leaves witli wavy 
margins (Plate II) and small flowers. All such 
plants were self-sterile and, therefore, could 
net be grown furthef. 



II = Leaves of dwarf plant with wavy margins. 

Leaves of normal plant. 

Top Rb-w : Leaves of Dwarf Plant. 

Bottom Ro-.o : Leaves of Normal Plant. 

The mutant plant described above resembles 
in cer+ain respects the crinkled dwarf mutant, 
observed in barbadense (Sea Island) cotton 
and also recorded in Egyptian cotton under tiie 
name crinkled leaf by Trought and has bean 
found in hirsutum cotton by Hutchinson and 
Ghose. The points of resemblance in the 
mutant and the crinkled dwarf are (1) the torn 
and ragged leaf edges and (2) its simple reces- 
sive behaviour in the inter- varietal crosses. 
The leaf-surface of this mutant is smooth and 
green as opposed to the crinkled and mosaic 
leaf-surface of the crinkled dwarf.^ 

I am highly thankful to the Indian Central 
Cotton Committee for having permitted me to 
publish this note and to Mr. V. V. Nimbkar 
for having helped me in taking the various 
observations in the field. 


1. Harland, S. C., The Genetics of Cotton, 1939, p. '19. 


IN GREAT BRITAIN 

radiations and produce, on a large scale, radio- 
active substances for scientific research and 
for medical work. For studies in fundamental 
nuclear physics of importance . to atomic 
energy, an electrostatic generator for the pro- 
duction of 5 miHicn volts 'and a “92-inch” 
cyclotron are being built. The Research Estab- 
lishment is being manned by the large number 
of British scientists who acquired essential 
experience in atomic energy development in 
North America. 

The present scientific staff workmg on the 
Harwell Project is about 250 of whom 35 are 
actually working at HarweU, 


280 


>,f.frrs fo fkc Hditor 

LETTERS TO THE EDITOR 


r Current 
L Science 


pAG": 

On Younq's ^rodnhl}i Jar India Riibber 
By B. R. SE'rH .. ,.280 

Why Lr8s Oqon.c Over Equatorial Lati- 
tudes. Us' L. Malurear . . . . 280 

Thre.dmW Poievtiah Conductivity and 
Cour.Kc of a Chemical Cha7ige under 
ELcctrica! L?i}ichargc. By S. S. Josni . . 281 

Ad.'jorijticn of Hydrceen and Carbon, 
Monoxide a».o' Their iWlvturea on Fis- 
chcr-Tro'inch Catalyst : Part L By 
J. C. C-iiosH, M. V. C. Sastri and K. A. 

Kini . . . . . . . . 282 

Adsorption of Hydrogen and Carbon 
Monoxide cn Fischer- Tropsch Cata- 
lysts: Part IL By J. C. Ghosh, M.V.C. 
Sastrt A^:D K. A. Kini . . . . :283 


Page 

Concentratior of Graphites by Froth Flota- 
tvon. By C. Karxjnakaran and M. 
NaRasingahao . . _ . . 285 

Milk of Hc-Goat. By C. M. Desai .. 286 

A Note 071 (he Occurrence of Sphacclia 
on Ccnchrus celiaris. By N. Ramesii 
Adyanttiaya . . . . . . 2 ^6 

Haploid- Haploid Polyembryony in, Scc- 
banla aculoaia Pers. By A. Haque . . 287 

A Note on the Occurrence of Pterosauria 
ri7 India. By V. S. Dubey and Kedar 
Naratn . . . _ . . 287 

Refractive Index and Refractive Constant 
of Milk Loio in Solids-not-Fat. By 
K. S. Ra r:GA' fa . . . . . . 283 


Influence of Carcinogens on Yeast. By 
T. N. Ramachandra Rao, S. S. Sound ar 
Rajan at^d 1\T. Sreenivasaya . . 283 

pith in Sugarcane. By M, Laksmikantham 284 


Effects of Penicillin on Bone Phosphatase. 

By S. Natarajan and N. N. De .. 289 

Loss of NHrogen front Sewage. By S. C. 
PiLLAI, R. RAJAGOPALAN AND V. SUBRAH- 
MANYAN . , 


ON YOUNG’S MODULUS FOR INDIA 
RUBBER 

It is generally made out that the dynamical 
value of the Young’s modulus for India rub- 
bei" is greater than the statical value In 

some cases it is found that E is almost equal 
to E|.- Various reasons have been put for- 
ward for explaining this discrepancy. It is 
found that Hooke’s Law, which does not hold 
good for large values of the longitudinal 
stretch, is used for statical values. In experi- 
ments conducted with India rubber the stretch 
is not small, and hence the theory of Finite 
strain** should be used for determining the 
statical value. 

If E' be the value of the Young’s modulus as 
given by the Finite strain theory, we find 


E' - j ^ ( 1 ) 

w being the weight hung and I and L being 
the sti etched and unstretched lengths of the 
specimen used. Thus 


Ej^ Ij I ~i~ 


(2) 


which shows that E'>Ei. In fact if l = Ii, 
we get E'= *Vn El, which is practically the 
dynamical value found in certain cases. Thus 
the mistake lies in using Hooke’s Law. 

If Wf the weight per unit length of the speci- 


men, is also to be 
the result 

taken into account 

, we get 

lv> /. 2w\k 

r. 2 

1*- (3) 

- 

[1 - g7(l.tO f W) 

Hindu College, 

Delhi, 

August 14; 194G. 

B. 

R. Seth. 


1. Dcoclhar, G. B., and Kothari, I). S., M. Joiint. 
1928, 2, SU5. 2. Purl, A. N., P roc. Nat. Acad. 
ms Trans. Roy. Soc., 


WHY LESS OZONE OVER EQUATORIAL 
LATITUDES^ 

The problem of lower temperature at the 
tropopause over the equator than in the tempe- 
rate latitudes has again come into prominence. 

In discussing the sounding balloon data of 
Agra, Ramanathan suggested that the lower 
temperature at the equatorial tropopause may 
be due to one of the two causes, the relevant 
one being strong convective action in the high- 
er layers of the tropopause.- The strong con- 
vective action can arise if more moisture is 
present. He found, on an average, more water 
vapour at all levels of the troposphere in the 
tropics than in the temperate regions. 

Dobson found during the war (1939-45) with 
the new Hygrometer devised by him that the 
amount of water vapour about the level pf 
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in the stratosphere to be only 
l/oO that was expected from previous measure- 
ments. In a suggestive paper, he explaineci 
the low temperature of the tropical tropopause 
by considering that the amount of ozone to be 
less and the amount of water vapour to be 
more in the tropics than in the temperate lati- 
tudes. But he finds no reason why the amount 
of ozone should be less over the tropics than 
elsewhere. To import a fresh cause for this 
decrease may not be necessary. The agencies 
involved are sun’s ultra-violet rays (photo- 
chemical action) water vapour and ozone. It 
IS well known that ozone breaks up (slowly, 
but more rapidly than in the absence of water) 
in presence of water or water vapour. In many 
chemical reactions water vapour plays the role 
of a catalyst. 

It is suggested, as a possible solution that 
the smaller amount of ozone in the tropical air 
may be due, as a condition of equilibrium., to 
the excess water vapour itself in presence of 
ultra-violet light. Similarly in summer in 
India, when water vapour increases the ozone 
content may diminish. 

Meteorological Ofhce, 

Poona, S. L. Malurkar. 

September 24, 1946. 

1. Read before the Symposium of National Institute 
of Sciences, India, Bombav, August 30th, 1946. 2, 
Me7noirs Ind, Met. Dept.^ 1930, 25, 183. 3. P.R.S., 
Feb, 1946 . — Bakcrian Lecture for 1944. 


THRESHOLD POTENTIAL, CONDUCTI- 
VITY AND COURSE OF A CHEMICAL 
CHANGE UNDER ELECTRICAL 
DISCHARGE 

Townsend’s theory of ionisation by collision 
contemplates sensibly the same change on 
reaching the ‘dielectric strength’, ‘starting’, 
‘break-down’ or the spark (Paschen) potential. 
For elementary gases, this is identifiable with, 
or is a simple function of the corresponding 
‘threshold potential’ V^;/ in especially ozoniser 
type discharges. h 4, 5 ^i^e Paschen potential, 
V* is a sensibly linear function of the gas 
pressure. As found by the author for Vwi--'-''* 
it 4s extremely likely that ‘electron affinity’ 
of the excited gas, besides its ionisation poten- 
tial is a chief determinant of the Paschen 
potential; comparatively, however, m would 
appear to be more sensitive to change of fre- 
quency A.C. supply and of temperature 
especially in polyatomic gases and reactive 
mixtures. 

The author’s general finding^^*-’*^*^’^’ ‘‘ that 
(0 a reaction occurs only above V/;/ and 
(ii) that at an applied potential V, velocity of 
the chemical change and the corresponding 
current i depend principally on V-V w. has been 
confirmed by results of numerous discharge re- 
actions studied in these Laboratories, including 
such quasi- chemical changes under discharge 
as the activation of nitrogen, . its deactivation, 
‘latent image’ formation, etc. (ii) led to the 
prediction and discovery by the author of a 
new light-effect M, an instantaneous and re- 
versible photo-diminution of i observable from 
X-rays to extreme red in a number of _gases\ 
.and vappprs under electrical dischgrge.2.*’>-'5 


in part, corresponds to the ‘energj’' of 
found chiefiy from the temperature 

cemcient, which is a distinctive characteristic 
01 a thermal reaction. It does not enable an 
separation of a composite chemi- 
e.g., into its consecutive reactions, 
ims IS possible, however, in a discharge re- 
acaon by excitation at V^- It follows from (i) 
xnat near the earliest of the (consecutive) 
reactions would set in with least velocity and 
^mmum decomposition of its products. E:>rci- 
tation at Vo* should, therefore, he, a valuable 
device for iso^ting (at any rate detecting) 
unstable, e.g., intermediate products in a dis- 
charge reaction. This has been substantiated 
by results for the decomposition under silent 
discharge of some oxides of- sulphur and nitro- 
gen per se, and also in contact with metallic 
and certain reactive films, studied in these 
Laboratories. 

The^ marked utility of data for the time- 
variation of i as a means of elucidating the 
course of a discharge reaction has been empha- 
sised by the author 4 It is about the only 
criterion of the progress of a reaction (e.g., 
hydrogen, chlorine combination) imaccompa- 
nied by pressure change, without disturbing 
the system as vhth a time-to-time analysis of 
the reaction mixture. This last, gas pressure 
p, 2 and such associated characteristics as wat- 
tage W dissipated in the system, the spectral 
nature of the discharge glow, etc., show a 
greater mutual s 3 mchronous variation during 
the reaction, the nearer to V is the corres- 
ponding applied V. This, in general, would 
also favour observation of discontinuities char- 
acteristic of the course of the reaction, corres- 
ponding to consecutive changes. 

Under certain conditions, decomposition of 
nitrogen dioxide and especially the nitrous 
oxide -f hydrogen reaction under silent dis- 
charge, reveal a remarkable periodic effect^’" 
in respect of all variables mentioned, above 
(p, i, W, etc.,); from this and (ii), the corres- 
ponding should vary periodically; this bas 
been observed. Whilst in general. Ceteris pari- 
bus excitation near V„z favours the production 
of this periodic effect, the time-variation of 
some of the above quantities is affected mark- 
edly by but small changes in Y-Ym near 

In a Siemens’ type discharge tube, the total 
capacity is determined chiefly by that asso- 
ciated with the annular space which is the 
seat of both ionisation and the reaction. In a 
theory®’^ of the new light-effect Ai an assump- 
tion is made by the author of an ‘electrode 
layer’ derived from the ions and neutral mole- 
cules in the discfiarge space; and that under 
light inter alia a change of phase due to that 
of the capacity by the photoelectric emission 
leads to Ai. In the absence of light', an excited 
layer leading to such a capacitative change 
may well occur due to the surface activit 3 ’- of 
especially some of the reaction products. If 
this layer is deformed and in part restored 
intermittently, the periodic effect, as observed 
in i and the other associated quantities would 
follow. Such an electrode layer is anticipated 
to be stabler the lower the temperature of the 
system; this is shown by the marked reduc- 
tion on cooling of the corresponding perlodi<5 
effect,®’" 
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At V //1 a part of the input energy is radiated 
in space chiefly as high frequency oscillations; 
their frequencies and the corresponding current 
^-aerial increase with V. This applies also to- 
the . ordinary circuit conductivity i consisting 
of ^HF -f- ^LF -f being due to the frequency 
of the A.C. supply and its harmonics, *S would 
appear to constitute a minor part of i. From 
the possible capacitance-change during a che- 
mical reaction as in the light-effect H suggest- 
ed above, the time-variation of the filtered 
^-aerial, ^HF, ^LF. etc., should be synchronous 
with the stage- wise progress of the corres- 
ponding composite change, espiecially when 
produced near Ym‘ Results of periodic re- 
actions now being investigated in these Labo- 
ratories are in close accord with this deduction. 
Department of Chemistry, 

Benares Hindu University, S. S. Joshi. 

October 5, 1946. 


1. Joshi, Trans. Faraday Soc., 1929, 25, 127,140. 
2. — . Citrr. 1939, 8, 548. 3. — , A^aiare. 1944, 

154, 147. 4. — , Carr.Sci.. 1944,13, 253. 5. Proc. 
Indian Acad. Sa\, 1945, A22, 389. 6. — , Pu'sz. Address 
Chem. Sec., Indian Sci. Cony; , 1943. 7. Joshi, and 

Deshmukh, A^atzire, 1945, 155, 483. 8. Joshi, Abst. 

26. Fhys. Sec.^ Indian Sci. Cong., 1946. 9, — Proc,. 
Indian Acad. Sci., 1945, A22. 225. 


ADSORPTION OF HYDROGEN AND 
CARBON MONOXIDE AND THEIR 
MIXTURES ON FISCHER-TROPSCH 
CATALYSTS : PART I 

The adsorption of hydrogen and carbon mono- 
xide has been studied, both from pure gases and 
their mixtures on a kieselguhr supported cata- 
lyst containing 34 *2 per cent, cobalt, 4-084 per 


cent, copper, 2*33 per cent. ThO., and 0-2369 
per cent. Ce.>0.t (tiied in Fischer-Tropsch syn- 
thesis) at tenipei'atui'cs considerably below 
those where velocity of reaction becomes per- 
ceptible It was found that in the adsorption 
from mixtures, ^he pre.^enco of one gas pro- 
moted the adsorption of the other. The in- 
crease of adsorption was conspicuous even at 
25° C. in the case of hydrogen and became 
noticeable only at 97° C. in the case of carbon 
monoxide. Besides, activation was found to 
set in at a much lower temperature in the 
case of mi-'-ure adiXJrption than in the 
case of pure gas adsorption. The relative 
amounts of the individual gases adsorbed from 
mixtures increased with rise of temperature 
even at temperatures above 25° for hydrogen 
and above 51° for carbon monoxide ; in the 
case of pure gases, this .activation effect became 
appreciable only at much higher temperatures, 
viz., above 97° C. for hydrogen and 134° C. for 
carbon monoxide. 

The adsorption was inea.sured by a volu- 
metric method. The analyses were carried in 
a modi.6ed micro Bone and Wheeler apparatus. 
No trace of hydrocarbons was found in the 
adsorption system at tcmpcratui'os below 
110° C. even after a period of 24 hours which 
was considered necessary for attainment of 
adsorption equilibrium. 

The enhanc'^rnent of adsorption of one gas 
by another cannot be explained on the basis 
of Langmuir theoi'y, extended to cover mixed 
adsorption by Markham and Benton. > The 
theory, on the ether hand, leads to the con- 
clusion that the adsorption of one gas should 
decrease the adsorption of the other as was 
found by Hurst and I-licleal- in the adsorption 


Table T. — Hydrogen 




25" C. 



51° C. 


76® C. 



97° C. 


107^’ C. 

155'' C. ■ 

p 

P.G. 

Ml 

Mo 

P.G. 

Ml 

Mo 

P.G. Ml 

Mo 

P.G. 

Ml 

Mo 

Ml Ms 

P.G. 

15 

— 

3-45 

— 

2-11 

3-87 

5U8 

— 4-79 

6-12 

2-31 

6-69 

10-88 

9-72 16*25 

2*86 

25 

3-08 

4*07 

7-00 

2-40 

4-59 

6-90 

— 5-68 

8-29 

2-57 

7-27 

13-07 

11-56 19-80 

3*20 

35 

3-20 

3-76 

6-94 

2*62 

5-30 

7-16 

- 6-66 

8-59 

2-72 

9-19 

14-30 

15-00 22-71 

3*47 

60 

3-00 

— 

— 

3-09 

- 

i 

- 

- 

3-21 

- 

- 

— - 

4-08 


Tabi.e it. — Carbon Monoxide 




25° C. 


51° C. 


76° C. 



97° C. 

107° 

C. 

I 340 C. 

155®C. 

178°C. 

P 

j P.G. 

Ml 

Mo 

P.G. 

Ml Mo 

P.G. 

Ml 

M 

P.G. 

Ml Ma 

■ 

Ml 

Mo 

P.G. 

P.G. 

P.G. 

15 

9-58 

6*50 

3-36 

7-36 

6-43 3-43 

7-10 

6-95 

4-21 

7-10 

1 

8-34 6-49' 

10-30 

10-39 

7-36 

9-60 

14-78 

26. 

10-93 

7-35 

3-97 

8-44 

6-75 — 

8-06 

7-40 

- 

8-00 

9-00 - 

11-86 


8-18 

10-92 

17-69 

35 

11-98 

9-85 

“ 

9-44 

7-79 - 

9-19 

. 8-13 

- 

8*91 

10-75 ~ 

15-10 

— 

9-25 

12-25 

20-50 

60 

14-20 

— 

— 

11-10 

— — 

— 

- 

- 

11-15 

; - 

- 

- 

11-91 

16-12 

26-40. 


p — partial pressure in cms. of mercury, F. G = -volume in c c. N.T P. alsorbed by 9*41 gm.':. of 
catalyst from pure gas, Mi = volume adsorbed from Cl -.1) CO : mixture and Mo = volume adsorbed 

from (1 : 2) CO ; mixture. ' 
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of a mixture of carbon monoxide and hydro- 
gen by copper, and by Markham and Benton m 
the adsorption of a mixture of carbon mono- 
xide and oxygen by silica at 0° C. 

It might be mentioned in this connection tb,at 
GritTin ‘ has shown that the presence of a 
pi all quantity of carbon monoxide on copper 
increases the amount of hydrogen adsorbed at 
low pressures and decreases it at high pres- 
sures. Markham and Benton^ themselves have 
seen in the adsorption of a mixture . of carbon 
monoxide and carbon dioxide on silica at 
100“ C. that the amounts of carbon monoxide 
adsorbed at high partial pressures of carbon 
dioxide are greater than the amounts adsorbed 
in its absence and vice versa. Further, Lam- 
bert and Heavend have found that oxygen and 
argon mutually increase ^each other’s adsorp- 
tion on silica gel at O'’ C. 

Fuller details of the observations reported 
here will soon bf^ published elsewhere. The 
investigation is being continued with other 
gases and ca+alysts of technical importance. 

J. C. Gkosh. ... 

M. V. C. Sastri 

K. A. Kini. 

General Chemi.st^'y Section, 

Dept, of Pure Applied Chemistry, 

Indian In.stitute of vSeience, 

Bangalore, 

October 15, ISIO, 


1. /. Anur. Chem. Soc., 1931, 53, 497. 2. J. Chern. 
Soc., 1924, 125, 685. 3. /. Amir. Chem. Soc., 1927, 49. 
2136, 4. Proe. Pay. Sor. A., 1936, 153, 584. 


ADSORPTION OF HYDROGEN AND 
CARBON MONOXIDE ON FISCHER- 
TROPSCH CATALYSTS : PART II' 

Trm 3'ate of adsorption of hydrogen and carbon 
monoxide was studied on the catalyst contain- 
ing 34*2 per cent, cobalt, 4-084 per cent cop- 
per, 2-33 per cent. ThO., and 0-2369 per cent. 
CGoOm. It was found that the Langmuir equa- 
tion^ did not hold. This is to be expected 
because the Langmuir equation is valid only 
for adsorption on a uniform shrface. The 

Bangham and Sever formulaylog 

(T - s 

where ^ — caturaUon value of adsorption s — 
adsorption at any time t, and k and m are 
constants, required very high values for o' to 

give straight lines when log ^log was 

plotted against log i. On the other hand,' it 
was found that the logarithms of the values 
for the rate of adsorption at constant pressure, 
when plotted against the logarithms of the 
corresponding volumes 'adsorbed, gave straight 
lines, which for different pressures and a parti- 
cular temperature were all parallel as could 


be seen from the graph shown in Fig. 1 for 
carbon monoxide at 178° C. Similar graphs 
were ootainsd at other temperatures and also 
for hyrlrogen. 


The results of the pi-esent investigation sug- 
gest the following empirical relationship be- 
tween the rate of absorption, the pressure and 
the amount of adsorption. 


where u = rate of adsorption in c.c./min., 
P = pressure and V = volume adsorbed, n and 
k are constants. 

J. C. Ghosh. 

M. V. C. Sastri. 

K. A. Kini 

General Chemistry Section, 

Dept of Pure ^ Applied Chemistry, 

Indian Institute of Science, 

Bangalore, 

October 15, 1946. 


1. /. Amer. Chem. Soc., 1918. 40, 1361. 2. Phil. Mag., 
1925,49, 935. 


INFLUENCE OF CARCINOGENS ON 
YEAST 

SEVER4X polyploidogenic organic compounds, 
e.g.y camphor, colchicine, . acenaphthene and 
other related derivatives, have been employed 
to produce ceils with chromosome comple- 
mencs several times higher than the nor- 
mal. Treatment with camphor, after the first 
dosage has been found to induce in the cells of 
Saccharomyces cereihsice, a strain of brewery 
yeast, an increase in their volume to about 
twice that of the normal : a second treatment 
was ■<’ound to result in a supergigas race with 
thrice the volume of the normal. i 

The present work has been undertaken to 
determine the effect of a few of the available 
carcinogens, fluorene, fluoranthene, retene and 
chrysene, on a strain of industrially important 
distillery yeast (N.C.T.C. 3019). Alcoholic 

solutions of these compounds (5 mg. /ml.) were 
employed ,* in the case of the sparingly soluble 
chrysene, the solution attained saturation since 
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a portion ol the substance remained undissolv- 
ed. The retene solution was slightly yellowish; 
lliat of chrysene exhibited a slight pinkish 
Tuorescence ; other solutions were colourless. 

The yeast which has a high tolerance of 
alcohol was plated out on wort agar and the 
alcoh>lic solution of the carcinogen (0*5 ml.) 
was placed in cups equidistantly placed in the 
plate; one of the petri-dishes received only 
the pure solvent, absolute alcohol. The method 
employed was very similar to the familiar 
*‘Cup assay” technique now extensively used 
in the assay of antibiotics. 

The colonies developed after five days’ incu- 
bation at room temperature (23-24® C.) were 
examined under the microscope for size and 
cell inclusions. SmCcirs were fixed in carnoy 
and stained with toluidine blue in accordance 
with a reproducible schedule standardised in 
these laboratories. Examination of the perma- 
nent slides revealed that retene-treated yeasts 
showed a significantly high accumulation of 
nuclear material ; this phenomenon was clear- 
ly observable, if to a smaller extent, in the 
case of chrysene-treated cells. 

Organisms once treated were respectively 
subjected to a second dosage of the same che- 
mical, employing the "'Cup assay” technique. 
After five days’ incubation at room tempera- 
ture, the organisms were examined in the 
same way as described above. The retene- 
treated cells, to the extent of about 25 per cent, 
were found to contain, large-sized heavily 
stained bodies ; fluoranthene-treated cells 
showed a similar effect but to a less pronounc- 
ed extent. Fluorene-treated cells did not show 
any effect. Chrysene-treated organisms, on the 
other band, attained a large size (twice that of 
the normal) and became endowed with heavily 
stainable nuclear bodies ; the number and size 
of these bodies in the cell increased (see 
Fig. 1). These cells after plating on wort 



1. Alcohol. 2. Retene. 3. Fluoranlhene. 

4. Klaorene. 5. Chrysene. 

agar, gave rise to cells which retain the same 
characteristics^ as regards cell inclusions. The 
biocliemical performance, that is, the alcohol- 
producing capacity of these treated strains of 
yeasts, arc now being investigated. 

T. N. Ramachandra Rao. 
S. S. SOUNDAR RaJAN. 

M. Sreenivasaya. 

Section of Fermentation Technology, 

Indian Institute of Science, 

Bangalore, . 

October 8, 1946. 


* KSuppliecl three of the carcinogens employed in 
these investigations. 

1. Bfiuch, R,, Ber, Deutsche hot, ges,, 1942. 60 , 42-03. 


PITH IN SUGARCANE 

The central core of the stems of dicotyledonous 
plants, known as 'medulla’ or ‘pith’, is com- 
posed of parenchymatous tissue surrounded by 
a ring of vascular bundles and serves as the 
place of storage of reserve food materials like 
starch. Monocots, however, do not contain a 
well-defined pfih since the vascular bundles 
are not disposed in the form of a ring but are 
scattered throughout the ground tissue. In 
sugarcane the term pith is used in a special 
sense and connotes the chalky white opaque 
tissue which develops longitudinally in the 
centre of the stem. It generally consists of 
parenchymatous cells and sometimes includes 
a few of the centrally situated vascular bundles 
also. Depending upon the variety, develop- 
ment of pith commei^ces even when the canes 
are six or seven months old. The formation of 
this tissue is followed, after some time, by 
death and at times disintegration of the consti- 
tuent cells later on, resulting in the develop- 
ment of a longitudinal hollow. Thus pith for- 
mation in sugarcane reduces the storage tissue 
and consequently the tonnage and yield of 
sugar. Hence it is a very undesirable character 
in any cane variety. An attempt was, there- 
fore, made to quantitatively estimate the 
amount of pith in some sugarcane varieties at 
the Agricultural Research Station, Anakapalle 
during 1943-44 and 1944-45, and the results of 
the latter year are summarised in this short 
note. 

From a ratoon experiment including four 
varieties (co. 419, co. 421, co. 523 and co. 527) 
and three treatments (plant crop first ratoon 
and second ratoon) samples were taken for 
purposes of this study. Twenty canes, in all, 
were selected at random from each treatment 
and variety. This was a composite sample and 
canes from each subplot were not separately 
studied. Each cane was cut at the centre of 
every internode giving a number of cane pieces, 
each of which had a node at the centre and 
two halves of intern odes on its either side. 
The diameters of the top cut end (that half, 
which had the bud) of each cane bit and that 
of the pith visible at its surface were measured 
in two directions. The diameter of the inter- 
node and that of the pith was arrived at by 
averaging the two values (obtained by measur- 
ing the diameter in two ways, across and along 
the bud). The volumes of the different inter- 
nodes and the pith in the same were calculated 
by applying the formula 7rr-L where L was the 
length of the top internode. (It was assumed 
that (1) the internode was cylindrical and 
(2) the pithy core had a uniform volume 
throughout any particular internode.) In each 
case the volume of pith was expressed as a 
percentage of the volume of the entire cane. 

The conclusions from the summarised data 
presented in the tables, appended separateb'', 
are as follows : — 

In the varieties under study co. 523 had the 
highest amount of pith (17*22 per cent, pith to 
total volume of cane) followed by co. 527 
(10*74 per cent.), co. 421 (8*56 per cent.) and 
CO. 419 (3*66 per cent.) in the order of men- 
tion. The differences between the percentage 
volumes of pith in the four varieties were stat- 
istically significant. (2) Among treatments, 
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‘second ratoon’ recorded the maximum per cent, 
volume pith and was statistically on par v/ith 
plant crop. (3) Arrowed canes contained more 
pith than unarrowed canes in any variety and 
treatment. 

Further investigations to determine the actual 
loss in tonnage due to foi^mation of pith, when 
the crop is kept for long on the field, are in 
progress. 

■ Table I 

Per cent. Volume of Pith to Total Volume of 
. Cane 



1 ’ arictic.^ 

Trcatme^itx 


Co. 

52:$ 

17-22 

Second ratoon 

10-58 

Co. 

527 

10-74 

Plant Crop 

10-43 

Co. 

421 

8 -56 1 

First ratoon 

9-12 

Co. 410 3*66 

Ciiiicn.1 difierence 

P=-0«05 1-37 

Critical difference 

P == 0-05 

1-19 


Table II 

percentage Volume of Pith in Arrowed and 
Unarrowed Canes 


Variety 

Plant 

crop. 

First ratoon | 

Second ratoon 

Arr owed 
can es. 

"C 1 

OJ 

CC ! 

o . 

In '/3 
« il 

Arrowed 

canes 

-0 

a) ' 

is 

0 .yj 

^ s 

D ^ 

QJ 1 

O (V 

Z ^ 

< 5 

Un at rowed 

canes 

Co. 419 

7-45 

2-21- 

8-35 

1-59 

10-51 

. 

1 0-68 

Co. 421 

12-13 

(i-73 

8-27 

(j-70 

10-31 

1 8-92 

Co. 523 

22-4(1 

17-32 

18-66 

13-05 

21-09' 

15-37 

Co. 527 

11*30 

7-08 

10*53 

10-74 

12-8lj 

9-51 


Agricultural Research Station, 

Anakapalle, M. .Lakshmikantham. 

September 23, 1946. 


CONCENTRATION OF GRAPHITES BY 
FROTH FLOTATION 

There are two types of impurities met with 
in graphite. One is the inherent ash which is 
present probably in molecular association with 
the carbon and is almost impossible to dislodge 
and concentrate the ore by any device. But 
the more frequent impurity which briiigs down 
the assay value of the sample is the extraneous 
mineral matter in fine grains which can be 
removed by physico-chemical methods such as 
flotation. 

Venkateswarlui tried .bulk oil flotation on 
some Indian graphites. Except for this, in the 
available literature no . systematic examination 
appears to have been carried out on Indian 
graphites. The Bureau of Mines, U.S.A.,- has 
worked out flotation processes for the concen- 
tration of very Ip w . grade oxidised and unoxi- 
dised graphite ores from Alabama, New York, 
assaying 5-10 per cent, graphitic carbon. En- 
richment to 90 per cent, carbon with 70-80 per 
cent, recovery h^s been shown to be possible, 


A considerable quantity of unoxidised 
phite ore is mined in some localities in West 
Godavary District and in the contiguous parts 
of the Nizam.'s Dominions. The better grades 
are exported and the inferior ones used for 
making crude graphite crucibles at Rajali- 
mundry. In one plant some concentration is 
achieved in water tanks by sedimentation of 
the impurities. A good part of the graphite 
mined which assays less than 55 per cent, car- 
bon, is at present being discarded. This loss 
obviously is preventable. 

The general principles of flotation are well 
understood in the graphite industry but success- 
ful commercial exploitation requires a detailed 
study of the local factors such as particle size, 
and pH of the natural pulp, conditioning re- 
quired, the chemical composition of the mine- 
ral matter and the method of flotation to foe 
employed. 

For this preliminary investigation samples of 
graphites from the Godavary and Vizagapataxn 
districts have been employed. A single stage 
froth flotation using pine oil was carried out 
in an apparatus designed for the purpose and 
constructed out of material commonly available 
in the laboratory. 

The apparatus consists of a sintered glass 
funnel, the stem of which is passed througla 
that of a large-sized ordinary funnel and fixed 
by means of a cork. The outer funnel serves 
to collect the overflowing froth. Air from a 
compressor is fed into the sintered funnel 
through an orifice-meter and constancy of flow 
is assui'ed by means of a cock in the line. 
The air is well distributed in the system. 

The ground ore (30 gm.) passing through. 
50-mesh was pulped with water (150 c.c.) and 
treated with pine oil (0-2 c.c.). The pulp was 
placed on the sintered bed and aeration started. 
The frothing was complete in about 12 minutes. 
The froth and the gangue were separately 
filtered, dried and weighed. Carbon percenta- 
ges were determined on the crude as well as 
the froth and gangue by the w^et oxidation 
method.3 The results are recorded below : — 


1 

District 

Sample No. 

Carbon 

Recovery 

/o 

crude 

! 

froth gangue 

West Godavary 

1 

69-1 

SO-4 

42-6 

70-1 

,, 

2 

26-4 

58-2 

lS-1 

20-7 

! 

3 

17-6 

52-6 

12-1 

13-6 

East Godavary 

4 

41*3 

74-2 

2S-0 

2S-8 


5 

32-1 

j 64-1 

26-9 

14-0 

Vizagapatam 

6 

14-2 

' 36-3 

1 

9-8 

16-6 


It is clear that in all cases appreciable en- 
richment occurs even with an unconditioned 
coarse pulp in a single stage froth flotation in 
a simple apparatus. The results are encourag- 
ing as regards enrichment, but except in one 
case the recoveries are poor. Further investi- 
gation is necessary and is being taken up. 
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The authors wish to thank Dr. K. Necla> 
kantam for his kind interest in this work. 

C. KaRU MAKAR AN. 

M, Narasingarao. 

Departments of Geology 
and Chemical Technology, 

Andhra University, 

Waltair, 

September 2G, 1946. 


1. Venkaleswnrhi, I)., /. Ind . (Ind. and 

News hd.), 194-1-, Pp. 96-98. 2. Ikireau of Mines, 

U S. A. ^ of April 1934, No. 3225. 

3. Groves, Silica to A -na/y sis., 1937, p. lOG. 


MILK OF HE-GOAT 

Recently I have come across an instance of a 
he-goat giving milk from both the teats since 
last November, The maximum amount secret- 
ed was 6-7 02 ., but this has considerably de- 
creased and the output to-date is only % oz. 
The goat behaves quite normally in other res- 
pects and is used for stud. 

Two samples of this milk were collected and 
analysed. The average of these two determi- 
nations were: Fat (Gerber) 4-6 per cent; 
Total solids (gravimetric) 14-4 per cent; 
Solids-not-fat 9*8 per cent. This milk seems 
to be normal compared to the average figures 
reported for the milk of she-goat. 

Chemistry Department, 

M.T.B. College, C. M. Desai. 

Surat, 

August 15, 1946. 


A NOTE ON THE OCCURRENCE OF 
SPHACELIA ON CENCHRUS CELIARIS 

Occurrence of the genus Claviceps in India 
has been recorded by various workers on 
dilTerent hosts. McRae (1917) described S. sor- 
ghi on sorghum in Madras Province. Ajrekar 
(1026) has recorded the same fungus and also 
Spliacelia on Diehanthum nodosum, Dichan- 
thiiiru annulatum, Pennisetum Hohencekeri and 
Ischcemum pilosum in Bombay Province. 
Ramakrishnan (1937) has recorded Sphacelia 
on Panicum rarnosum from Coimbatore. Thi- 
rumalachar (1943) has observed a Claviceris 
on sugarcane in Mysore and Sphacelia on 
Digitaria longifoHa, Symhopogon caesium and 
Heteropogon contortus in 1945. Thomas and 
others (1945) have published a list of grasses 
on which occurrence of Sphacelia has been 
observed by them. This li^t comprises twenty- 
one grasses of common occurrence in South 
India. 

At Coimbatore a Sphacelia has been observed 
by the v/riter, to occur on Cenchrus celiaris, a 
common fodder grass of South India. The 
grass has not been included in the list of hosts 
of the fungus so far published. The descrip- 
tion of the fungus is given below : 

Conidi a are formed in light yellowish drops 
of viscous ‘honey dew’, which later on dry up 
into an yellow gummy mass. Conidia are hya- 
line, falcate or sickle-shaped with- more or less 
pointed ends, one-celled with 2 to 6 conspicuous 
vacuoles and measuring 18*37 X 5*96 the 




Sphacelia on CenJms cclians 
Left-Single Flower. Right Affected panicle 
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range being 14-0-25 -2 X 5 -0-8 -4/^-. The coni- 
dia readily germinate in water producing an 
oval secondary conidia at the tip of the germ 
tube. 

Mycology Section, 

Agric. College & Res. Institute, 

I^awley Road P.O., 

Coimbatore, N. Ramesh Adyanthaya. 

Septemher 20, 1946. 


1. Ajrekar, S. I.., Imi. Bot.Soc,, H)2G, 2, r)/T-6l. 

2. McRae, W., Yrar Jh^ok Alad. As^rl. 1017, lOS. 

3. Knmakrishnan, A/at/. A^r/. JoJir.., 19.37, 25, 

119-21. 4. Thiniinakichar, M. J., Curr. AW., 1943, 12, 
330-31. 5. /hid., 1945, 14, 2i 6. Thomas, K. M. and 
Others, Proc. Lid. Acad. Sci., 1945, 21, 93-100. 7. — , 

/WV/., 1945, 22. 


HAPLOID-HAPLOID POLYEMBRYONY 
IN SESBAP/IA ACULEATA PERS. 

While germinating the seeds of Seshania 
acAilcata Pers. for chromosome studies, the 
author observed one seed with two radicles. 
Dissection of this seed showed the presence 
of two seedlings (Fig. 1 B). One of the 



Figs. i-3. Besbania acidcata Pers. Fig. 1. A, 
a normal seedling, B, twin seedlings. Fig. 2. Root tip 
of normal seedling, showing 24 somatic chromosomes. 
Fig. 3. Root tip ot one of the twin seedlings showing 
12 cliron'iosomes. 

twin seedlings was bigger and from its size 
resembled a normal seedling. The other 
was comparatively smaller in the size of its 
cotyledons, but possessed a normal radicle and 
plumule. The dissection further showed that 
it, was a case of multiple seedlings of the con- 
joined type as no direct morphological attach- 
•ment existed between the twins. 


To investigate the nature of each of the 
twins, root-tip sections were obtained. For the 
sake of comparison, sections were also obtained 
from normal root tips. The root-tips from 
normal seedlings showed 24 chromosomes 
(Fig, 2), while the chromosome number in root- 
tips of both the members of the polyembryo- 
nous seed was 12 only (Fig. 3). This clearly 
shows that it is a case of haploid-haploid poly- 
embryony. Ordinarily whenever there are two 
embryos in one seed, one embryo shows the 
novnial diploid member. The other may be 
either haploid, triploid or tetraploid. The hap- 
loid-haploid polyembryony is of very rare 
occurrence and only a few cases have been 
reported such as Asparagus officinalis L. (Ran- 
del and Rick, 1945) and Gossypium harhadense 
(Webber, 1940). 

Nothing -can be said with certainty about the 
origin of this case of haploid-haploid poly- 
embryony. Ramiah, Parthasarathy and Rama- 
nujam (1933) from their study of haploid-di- 
ploid twins in Oryza sativa believed that the 
haploid embryo originated parthenogenetically 
from a synergid or an antipodal. Later on 
(1935) they suggested that formation of more 
than one embryo-sac within a single ovule of 

O. sativa may result in the origin of poly- 
embryony. ITarland (1936) with regard to 
Gossypiuui harhadense and G. hirsutum says 
tiiat polyembryony here involves the produc- 
tion of extra embryo-sacs. Cooper (1943) sug- 
gests that many of the haploid plants seen 
to-day have originated from embryos arising 
from synergids. It is quite possible in this 
case, that both the haploid embryos have origi- 
nated from the same embryo-sac partheno- 
genetically from two of the cells of the 
embryo-sac. 

This case of poly-embryony in S. aculeata 
Pers. helps to explain the discrepancy between 
the different chromosome numbers reported for 
this .species by the present author ,(1946) and 
Rao (1,946). According to present author the 
chromosome number for this species is 2n — 24 
and u =: 12, while Rao reports 2n = 12. It is 
very probable that the plants studied by 
Mr. Rao were haploid. 

I am thankful to Dr. A. C. Joshi for his kind 
criticism and to the late Dr. V. K. Badami for 
guidance during the investigation. 

College of Agriculture, 

Beaares Flindu University, A. Haque. 

September 10, 1946. ' 


1. Cooper, A. Jonr. Bot.., 1943,30, p. 408. 

2 , Ilaque, A., Curr. Sci.., 1940, 15, p. 78. 3. Ilarland, 

^.C.,Jonr. Hered., 1936, 27, p. 229. 4. Ramiah, K. 
et al, Curr. AV/., 1933, 1, p. 277. 5. Ind. four. 

A<rric. Set., 1935, 5, p. 119. 6. Rand-l, T. E. and Rick 

C. M., A flier. Jour. Bot.., 1945, 32. 7. Kao, Y. S., Curr. 
Set., 1946. 15, p. 78. 8. Webber, J, M.; Boi. Rev,, 

1940, 6 , p. 575. 


A NOTE ON THE OCCURRENCE OF 
PTEROSAURIA IN INDIA ' 

While working in the eastern part of the Kotah 
State in January 1944, near .the village Sirol- 
khal, a boulder was found which, on breaking 
yielded a very nice fossil jaw of a reptile. 
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After a detailed study as far as is possible in 
this country, it has been provisionally assigned 
to the order pterossauria, commonly known as 
the flying reptiles. The specimen is now being 
sent to t;he British Museum for a detailed 
generic and specihc identllication. The works 
of .'Lydekkar, Mately and L. Rama Rao have 
revealed, the general presence of the reptiles of 
the orders of Dinosauris and Ichthiosaurs. 

The boulder occurs in a formation which 
overlies the Yindhyans and which in its turn 
is overlain- by the Trap flows. The rocks are 
highly arenaceous and silicified shales, depo- 
sited under the laccustrine conditions. In the 
field this is infra rap in position. But, how- 
evci*, owing to the abundance of Physaprin- 
sepil ; a conspicuous genera of inter-trappeans, 
the possibility of its being of inter-trappean age 
too cannot be ruled out. 

Description . — The length of the jaw is 
7-4 cms. After 2-4 cms., there is a notch from 
where it is projected onwards in a beak-like 
form. There are five sockets in the jaw, three 
of which contain teeth, and two are marked 
by the impressions only. Out of these three, 
one is fully preserved and the other two are 
not in a good older of preservation. As the 
teeth are not well preserved, hence it is very 
difficult to suggest as to whether the size of 
the teeth were In a decreasing or increasing 
order, and to which poiTion of the jaw the 
specimen belongs. The sockets are quite close 
to each other, and the teeth are placed at the 
margin of the jaw. The teeth are slender, 
conical and blunt at the apex. The closeness 
of the sockets suggest that animal must be 
having a large number of the teeth. 

Measurement of the Jaw : — (1) Measurement 
of the jaw — 7-4 cms.; (2) Length of the gum 
at the ' anterior end after 2-4 cms. — *3 cm.: 
(3) Breadth of the jaw at the posterior end — 
■1*4 cm. 



Measurement of the 'Gum : — (4) Breadth of 
the gum — 1*4 cm.; (5) Length of the gum in 


the specimen containing three teeth — 4 cms.; 
<8) Breadth of the gum at the di.slal end — 
1-6 cms.; (7) Height of the tooth — 1-6 cms.; 
(8) Crown of the tooth — -6 cm. 

Measurement of the Sockets at the base of 
the Crown: — (9) Major axis — -5 cm.; (10) 
Minor axis — *3 cm. 

The nature of the teeth a.s de.scribed above 
resembles closely with the teeth of the flying 
reptiles or Pterosauria, the teeth of this animal 
when present are slender, conical and placed 
at the apex. They are insectlvore, that is, live 
upon tlie animals. 

(Zitel v.part II p.o.) 

Discussion . — The blunt apex and other fea- 
tures suggest that the animal must not have 
been carnivore or herbivore, but was as insecti- 
vore. As usually found that in the case of 
the former, i.e., in carnivores they are sharp 
and pointed, while in the case of the latter 
they are complex. 

This group of the reptile is reported from a 
number of places in Europe, Afi'ica and North 
America from rocks ranging in age from lower 
Jurrasic to Upper Cretaceous. The Pterossauria 
which appeared in Lower Jui’assic reached to 
its climax during the Upper Cretaceous, and 
have also been reported from Brazil and 
Africa. As it is assumed that the land con- 
nection during the Upper Cretaceous existed 
between these countries and India, hence 
there is every possibility of their migra- 
tion and existence over here. Prof. Von 
Hiiene who had made a study of the dino- 
saurian remains of India also remarked, “The 
dinosaur of India are closely allied to those 
occurring in the cretaceous of Madagascar and 
also with those of Patogonia and Brazil”. 
This may also be taken as a support to the 
migration of Pterossauria in India. 

Conclusion . — From the nature of the teeth 
and the association of the rocks, i.e., the re- 
mains of the Pterossauria are usually met with 
in estuarine and marine rocks and sornetimes 
in the lacustrine too, we arc thus inclined to 
assign it provisionally to the order Pterosauria. 

Acknowledgment . — We are [thankful to Dr. 
Raj Nath, Head ol: the DeiDartment of Geology, 
Benares Hindu University, for his keen interest 
in the work, and to Mr. I. P. Thapliyal, for 
his helpful discussions. 

Department of Zoology, V. S. Dubey. 

Benares Hindu University, Kedar Naraiu. 

October 8, 1946. 


REFRACTIVE INDEX AND REFRAC- 
TIVE CONSTANT OF MILK LOW IN 
SOLIDS-NOT-FAT 

The method of estimation and the limits of the 
refractive index and refractive constant, K, of 
milk were indicated in an earlier note.^ Elsdon 
and Stubbs- pointed out that the refractive 
index of milk-serum fails as an infallible 
criterion of the purity of milk because the 
constant varies more or less with the solids- 
not-fat (S.N.F.) content of milk; and samples 
with low S.N.F. have usually an R.I. below 
the normal. This fact has the disadvantage 
of giving the benefit of doubt to all samples 
with low R.I., although the value might have 
been lowered artificially. 
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A similar relationship between the R.I. of 
jrdlk and the S.N.F. also holds good, after a 
fashion, as shown in the following table and 
the accompanying figure which includes sam- 
ples with S.N.F. below 8-5 per cent. 
Relationship between certain constants of milk 
low in S.N,F. 


Density 

(20°C.) 

S. N. F. 

% 

1 

R. I. 
(40"C.) 

K 


Cow 

Milk 


1-0272 

8 * 38 

1 •?457 

0*2070 

47 

7-97 

oO 

72 

4S 

8-14 

60 

72 

73 

8-22 

49 

67 

55 

8-23 

54 

72 

69 

8-30 

50 

68 

73 

8-28 

55 

70 

81 

8*30 

50 

65 

ir> 

7-36 

43 

75 

50 

8-29 

51 

72 

80 

8-43 

56 

68 

02 

8*32 

57 

72 

55 

8-04 

54 

73 

73 

8-28 

53 

69 


Buffalo Milk 


00 

8-31 1 

65 

78 

85 

8-04 1 

78 

82 

44 

8-13 

63 

80 

40 

8-19 

67 

83 


Fig. 1 illustrates clearly the fact that gross 
differences in S.N.F. are reflected in R.I. also. 



Fig. 1. Relntionship between Solid.s-not-fat and 
Refractive Index of Milk. 


.*1 «i 


Co tv yn.Uk 


0-0 »0 9-S 


Buf-haiv '-ttiiX 


Its 


»-0 tO'O Its 

Solids- not - , 


Fig. 2. Relationship between Solids -not- fat and K 
in Cow and Buffalo milk. 


The refractive constant, however, is free from 
this disadvantage. As can be seen in Fig. 2 
and the table, K bears no relationship to the 
S.N.F. constant of milk. For aU values* of 
S.N.F. of genuine milk, K lies between 0*2065 
and 0*2075 for cow milk, and between 0*2076 
and 0*2088 for buffalo milk. A noteworthy 
feature is that samples with low S.N.F. are 
found to be usually associated with low R.I- 
and values of K considerably above the mini- 
mum for normal milk. It may be possible 
that this is a feature, more or less, character- 
istic of samples abnormally low in S.N.F. On 
the other hand, attempts to lower the S.N.F. by 
addition of water only succeed in bringing 
down the values of both R.I. and K, which 
must, therefore, be viewed always in conjunc- 
tion with each other. Added water thus begins 
to reveal itself at levels of about 10 per cent, 
addition. 

The complete paper on the subject will be 
published elsewhere. 

My thanks are due to Mr. B. N. Banerjee 
and Prof. V. Subrahmanyan for their kind 
interest in these studies. 

Department of Biochemistry, 

Indian Institute of Science, K. S. Rangappa 
Bangalore, 

October 7, 1946. 


1. Rangappa, Citrr. Sd., 1946, 15, L30. 2. Elsdon, 
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EFFECTS OF PENICILLIN ON BONE 

PHOSPHATASE 

Silver and Goldin have reported that sulpho- 
namide drugs which are commonly introduced 
in high concentrations at the site of fracture 
inhibit bone phosphatase. There is accumulat- 
ing evidence-’*^ that the phosphatase of bone 
plays an essential role in normal bone forma- 
tion and probably also in bone repair. We 
decided to study the action of penicillin on 
bone phosphatase as this drug is extensively 
used either alone or in combination with sul- 
phonamides in fractures and other bone dis- 
eases. Observations were made in vitro. 

Chemical Methods 

The bone phosphatase was prepared from 
young growing rabbit’s bone by the method of 
Mortland and Robinson.*^ Phosphatase activ- 
ity was determined by the method of Binkley, 
Shank and Hoagland-^ It consists of incubat- 
ing di sodium phenyl phosphate and veronal 
buffer at pH 9*2 with phosphatase. Phenol 
whidi splh off, is determined colorimetri- 
cally by. the blue colour given with the Folin- 
Ciocaltou reagent using the Klett-Sonomerson 
photoeiectric colorimeter. Tyrosine was used 
as a convenient standard and the phosphatase 
activity expressed in tyrosine units. Penicillin 
was added to produce concentrations compar- 
able to those that might be present in wounds 
instilled with this - drug. The concentrations 
of penicillin used v/ere from 25 units per 
100 c.c. to 100 units per 100 c.c. 

The phosphatase concentrations employed in 
the reaction mixture were from mg. per 
10 c.c. to 2 mg. per 10 c.c. It was also found 
that commercial samples of penicillin gave a 
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blue colour with Folin-Ciocalteu reagent and 
had no action on the substrate alone. Although 
ponicilhn did not have the maximum stability 
at pH 9 ’2, it retained 70 to 80 per cent, of its 
potency for a pevied ol iO hours^V ^t that pH. 

HESutTs or in vitro Experiments • 

The results are illustrated graphically in 
Fig. 1. 



trations of penicillin employed were 25, 50 and 
100' units per 100 c.c. The maximum inhibi- 
tion of the enzyme was caused by a concentra- 
tion of 50 units per 100 c.c. of penicillin. 
The inhibiting action rapidly increased at first 
eo that with 25 units per 100 c.c. the inhibition 
was 39 '5 per cent., with 50 units per 100 c.c. 
It was 51*96 per cent, and then there was a 
sudden decrease and no inhibiting action was 
produced with the penicillin concentration of 
100 units per 100 c.c. 

2. Enzyme 1 mg. per 10 c-c. — Here also the 
inhibiting action rapidly increased so that 
with 25 units per 100 c.c. the inhibition was 
43*38 per cent., v.nth 50 imits per 100 c.c. it 
was 59*82 per cent, and then there was a 
gradual decrease of inhibiting action. 

3. Enzyme 2 mg. per 10 c.c. — There was a 
peculiarity in the behaviour of the enzyme. 
The inhibiting action rapidly increased at first, 
so that v/ith 25 units per 100 c.c. the inhibi- 
tion was 44*12 per cent., with 50 units per 
100 c.c. the inhibition was 27*96 per cent, and 
with 100 units per 100 c.c. it was 20*54 per 
cent. 

The results show that penicillin in the 
maximal concentrations that can be produced 
in the tissues does not significantly inhibit bone 
phosphates. On the other hand, a marked inhi- 
biting action is noticed with lower concentratra- 
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tions of penlc^’llin. Tiic peculiarity exhibited by 
higiicr concentratio?is of the enzyme on peni- 
cillin could bo exnlained by the protective 
action exerted by the enzyme at those concen- 
tfation.s. 

Pharmacology Section, S. Nat/.raj.\n. 

Indian Institute of Science, N, N. De. 

Bangalore, 

October 10, 1916 


1. Silver, P. H. atvl Golding, J. S. R., 1945, 

April 28. 2. Folley, S. T and Ivay, II. I)., A Vw.w, 
ILnzyTnfovsch 19HG. 5, 159. 3. Setlcrell, K. II. and 
King, E. Lancet, 1935, 1, 1267. 4. M .rtlaiul, M . 

and Robinson R., J.Biol. CJiem., 1929,23. 5. liinkl^y, 
Shank and Ploagland /AV/. , 1944, 156, 1 , 25.3.6. Foster, 
J. W. and Walkar, B. L., ./. Bact . , 1943, 46. 4. 


LOSS OF NITROGEN FROM SEWAGE 

The major part of the nitrogen present in food 
materials ultimately finds its way into sewage. 
The daily discharge of sewage from the major 
cities of India, with an aggregate population 
of. about 45 millions, may be estimated to be 
about 450 million gallons and this would con- 
tain roughly 90 tons of nitrogen in combina- 
tion. This, in turn, would be equivalent to 
425 tons of ammonium sulphate per^ day or 
1,54,760 tons per annum.. If, similar discharges 
from the smaller towns and major villages are 
included, the total equivalent of nitrogen 
.\uould. be considerably more. The aggregate 
amount of nitrogen would thus be' considerably 
more than the amount of the synthetic fertiliser 
proposed to be manufactured in the country. 

In our earlier communications,'^™'^ we have 
drawn attention to the loss of nitrogen; from 
Indian.-, soils. Even nitrogen fixed from the 
atmosphere is not stable and is steadily lost.*^-** 
We have observed that nitrogen of sewage is 
also rapidly lost. The loss occurs • under all 
conditions — aerobic, semi-aerobic ?ind anaero- 
bic — ^though the extent of loss is variable and 
seems to be at a minimum under controlled 
aerobic conditions. It takes place in treatment 
tanks, during land irrigation and during sewage 
farming. Durm.f^ mten.sive aeration, there is an 
initial conservation as observed by Fowler and 
associaies^h: but when the aeration is prolong- 
ed, there is steady loss of • total ' nitrogen (over 
75 per cent^- Under anaerobic conditions, 
.represented by the septic tank, a very Targe 
part of the nitrogen occurs as free and saline 
ammonia and this is rapidly lost on exposure 
to air. Similar changes occur during ^ land 
filtration, the sewage being largely septicised 
before reaching the beds. There is also heavy 
loss of nitrogen during sewage farming. The 
soil accumulates very little nitrogen even after 
several years of farming. The loss is quite 
heavy, 'even allowing for the removal of nitro- 
gen in the form of crops. The following results 
illustrate the position in regard to three farms 
(Table I). 
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Table I 


Nitrogen contents of soils under sewage for varying periods 



d quantity of 
itrogen (N) 
soil per acre 

1 quantity of 
remov ed by 
bs. 

retained in the 
etermined by 
n mgin. per 100 
dry soil, taken 
) 

J niirogt-n re- 
tlie soil per 
ciliated from 
ical* figures in 

1 

Calculated loss ' 
of nitrogen per 
acre in lbs. 
rounded 

The Joss of nitro- 
gen from sewage 
in terms of am- 
monium sulphate 
per acre in lbs. 
rounded 


Calculate, 
sewage r 
applied ic 
in lbs. 

Calculate' 
nitrogen 
grass in I 

N itrogen 
soil as c 
analysis (i 
pm. of air- 
fi om 0-9" 

Quantity 
tained in 
acre as ca 
the analyt 
llrs. 

During 

the 

whole 

period 

Per 

annum 

! During 
the 
whole 
period 

Per 

1 annum 

Madura Sc^vagc Parm 
[a) Vir^'in soil fr<,in the area 
adjoining the Madura 
Sewage Tainr 

(/») Undir sewage for 18 years 

Nil 

64,800 

Nil 

18,000 

47-8 

97-2 

! 

894 

46,000 

o 

:8 

2 leiooo 

12,0C0 

Bii uga 1 ore Si 'Tea I ui nn 
[a) Virgin soil .from the area 
adjoining the Govt. Sew- 
age I'arm 

(/») Under sewage for about 25 
years 

Nil 

90 ,000 

Nil 

25,000 

24-4 

58-2 

676 

64,000 

2,600 

3,03,000 

12,000 

JL.\'pt'rhtiC7iial Plots at the histitute 
{^a) Viigin soil Irom the area 
adjoining the Sewag Fearm 

Nil 

Nil 

87-9 


[b) Under sewage for years 

9,000 

2,500 

107-1 

384. 

6.000 

2,400 

29,000 

12,000 


* Taking one acre as being equivalent to 2 million 
pounds of soil. 

I’ht: figures given in the alove table, excepting the 
analytical data, represent approximate calculations. 
The farms referred to receive a minimum of 15,000 
gallons of sewage per acre per day. This would corres- 
puiid to 3,000 lbs. of nitrogen per acre per annum. 
Allowing for amaxiinuni cropping of 120 tons of grass 
per annum (which has not been possible under the 
conditions at ilangalcre), tlie nitrogen thus removed 
woul.l corre.spond to 1,000 lbs. The total nitrogen 
removed in drainage would approximate to 500 lbs. 
The major part of the remainiitg nitrogen is lost. 

The loss goes on with continued day-to-day 
ctpplication to soil. Even in the absence of 
drainage and crops, there is steady loss as may 
be seen from repeated application at four-day 
intervals. The added nitrogen should have 
contributed 32 mgm. per 100 gm. of soil at the 
end of 24 days, but actually it was found to 
be only 5 mgm. per 100 gm. There was a 
tendency for the nitrogen level to remain sta- 
tionary after the first fortnight, thereby show- 
ing that, under normal conditions, the rate of 
destruction tends to increase. 

We have found that the major part of the 
nitrogen is lost in the form of ammonia. 
This occurs most rapidly when septicised 
sewage is spread over the soil on a warm day. 
If this loss could be prevented or, at any .rate, 
the nitrogen made fully available to the imme-. 
diate crop, there will be greater return in the 
form of plant food. 

If the ammonia could be neutralised in some 
simple and automatic manner, there will natu- 
rally be less rapid loss from the soil. An 
alternative would be to ensure the presence of 


a dense vegetation that will continuously util- 
ise the nitrogen of the sewage. Fodder and 
forage crops, as also leafy vegetables, respond 
best to sewage, but even these could not 
utilise all the nitrogen. There will be greater 
economy — without sacrifice of yield — ^if the 
same crops could receive diluted sewage. At 
least double the area could also be brought 
under sewage farming and the loss of nitrogen 
could be considerably reduced. If all the 
three steps, viz., neutralisation of ammonia, 
dilution and a dense leaf crop could be com- 
bined, the loss could then be further reduced. 

If the sewage is to be subjected to any pre- 
treatment, then the most efficient system would 
ba to intensely aerate and then to remove the 
sludge. The sludge would conserve the maxi- 
mum amount of nitrogen and if it can be dried 
v/it.hout reverting, then nitrogen loss will be 
at a minimum. The effluent will then contain 
only a small fraction of the total nitrogen. In 
this respect, the Activated Sludge Process is 
the most attractive among those so far devised. 

S. C. PiLLAI. 

II. Rajagopalan. 

V. Subrahmanyan. 
Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

September 18, 1946. 


1. Sreenivasan, A., and Subrahmanyan, V., Jour, 
Agri, Sci., 1935, 25, 6. 2. Subrahmanyan, V., Nature, 

1937, 139, 884. 3. Sreenivasan, A., and Subrahmanyan, 
V., Proc. Nat, Inst, Sd., 1937, 3, 219. 4. Bhaskaran, 

T. R., and Pillai, S. C., Science, 1939,90, 595. 5. — , 

Jour, Jnd, Inst. Sci., 1945, 27A, 1. 6. Fowler, G. J. , 

md,, 1920-21, 3, 227. 
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Notes on Microscopical Technique for Zoo- 
logists. By C. F. A. Pantin. (Cambridge 
University Press), 1946. Pp. viii + 1-73. 
()S/i. net. 

There are many books available lor guidance 
in microscopical technique but most of these, 
while exceedingly Iiclpful to the experienced 
student, are often confusing to the beginner. 
A lai'ge variety of techniques is often describ- 
ed without judicious emphasis on whether a 
procedure is best suited for routine or for re- 
search on specific problems. This was largely 
the result of the high standard of scholarship 
maintained in the first and subsequent 
editions of Bolles Lee’s Microtomisfs Vade 
Mecum which was the precursor of many simi- 
lar publications. The present book gives an 
account of methods found most satisfactory at 
the Zoological Laboratory, Cambridge, during 
the (‘ourse of routine instruction and research. 

The book is divided into a section describing 
the general methods of observation for living 
objects, fixation, sectioning, staining and re- 
construction and another devoted to special 
methods for the demonstration of nerve cells, 
cytoplasmic inclusions and other specific con- 
stituents. This is followed by an appendix 
giving methods of preparation of saline media 
and cultivation of organisms, A very com- 
mendable feature is the emphasis given 
throughout these notes to the Chemical and 
Physiological principles on which the different 
methods are based. Most of these have been 
brou£?;ht up-to-date and the improvements in 
microscopical technique effected by British 
workers in recent times have been incorporated. 
The descriptions given are brief and lucid. In 
a work of this kind one is bound to feel that 
something or other might have been added 
with advantage to those already included but 
this is no fault of the author who was con- 
fronted with choosing a few successful meth- 
ods from a large number for the special bene- 
fit of students and those starting research in 
Zoology. 

Pantin’s book deserves a place in every 
laboratory bench where its frequent use as a 
guide for microscopical work seems assured. 

N. K, Panikkar. 

THE B.D.H. Book of Organic Reagents. 

(Ninth and Enlarged Edition.) (The British 

Drug House, Ltd., Graham Street, London 

N-1.') Pp. 196. Price 4/6. 

With the development of the utilization of 
micro-methods in analytical chemistry, recent 
years have witnessed the use of innumerable 
orgfinic reagents which are becoming increas- 
ingly important in delicate analytical practice. 
In the book under review, which is the ninth 
and enlarged edition of the Book of Reagents, 
published in 1932, directions for the use of 71 
of the important organic reagents are given. 
Adequate descriptive matter relating to spot 
tests as applied to micro-analysis, clear work- 
ing details for many colorimetric determina- 


tions, a number of methods of analysis in 
which organic reagents are used, new and im- 
proved directions for the use of many of the 
organic I’cagerts uiilizod in analytical practice, 
comprehensive and up-to-oate bibliography to 
ineJude relevant methods in published literature 
appended for each L-eagerit and finally alpba- 
boUcaliy listed index of compounds arc the 
salient fcalm-es of this useful book. 

Organic reagents such as dihydroxy-tartaric 
acid osazone included t^s a reagent for the 
detection of calcium in the previous edition, 
has been omitted since experience has shown 
that It had but limited value over more ortho- 
dox methods. Phenyl-thiohydantoic acid used 
for the determination of cobalt, phcnylamino - 
benzene-azo-benzene sulphonic acid employed 
for the colorimetric determination of magne- 
sium, have been omitted for similar reasons. 
Four additional organic reagents, viz., tri-kc4o- 
hydridine hydrate for the determination of free 
amino acids, 8-hydroxyquinal.dine useful for the 
gravimetric determination of zinc, benzyl- iso- 
thiourea hydrochloride for the characterization 
of sulphonic acids, p-nitro-benzcnc-azo-orcinol 
for the evaluation of minute quantities of 
beryllium in alloys arc included. 

The book has been skilfully compiled; not 
^merely rearranging the matter previously pub- 
'liehcd, but significant changes in the methods 
previously published, new and improved direc- 
tio>‘»s to include up-to-date procedures in ana- 
lytical practice have been incorporated. This 
book can be unreservedly recommended to 
chemists and workers associated in conducting 
delicate chemical analysis. 

M. S. MUTHANiV. 

Snow Balls of Garhwal. (The Universal Pub- 
lishers Limited, Lucknow), 1946. Pp. 87. 

Price Rs. 3-12-0. 

Notwithstanding the uninterrupted march of 
modern science and concomitant economic and 
cultural progress the effects of which are strik- 
ingly and prominently visible in the different 
strata of societies influenced and moulded I^y 
such progress, there exist even to-day specifi- 
cally patterned tribes and sections of humanity 
living in hills and jungles their own curious 
lives untouched by the forces that constitute 
the so-called modern civilization scientific and 
systematic study of which is bound to throw 
considerable light on the evolution of mankind 
in general and the penetration of civilization in 
particular to the nooks and corners of social 
organizations. Thus, from the standpoint of 
Sociology and Anthropology, the studies broughi 
together in the volume under notice are bound 
to be of immense interest to all students of 
mankind. The volume under notice stands ir. 
TWO parts. The FIRST part opens with c 
discussion and constructive elucidation of the 
basic and essential characteristics of the differ- 
ent tribes by D. N. Majumdar, who, writing 
under the heading '‘Malaise of (Culture”, point:; 
out that th<ire are “over THIRTY-MILLIOL 
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primitive tribes ia India and about FIFTY- 
MILLION ‘scheduled’, ‘depressed’, etc., classes, 
and emphasizes the need for a thoroughgoing 
study of the habits of life and culture of Vaese 
tribes”. “Indian Folk-Lore” is the subject- 
matter of a learned contribution from Sir Sita 
Ram. He has brought together certain typical 
songs sung by the village-folk in connection 
with celebration of marriages, child-births, etc. 
In the next contribution “Santal Marriage 
Songs” have been done into English by W. G. 
Arclier. In the fourth contribution, “The 
Folk-Songs of Dangi Bhils” in choice collection, 
are brought together and explained by D. P. 
Khanapurkar. In the SECOND part entitled 
“Snow Balls of Garhwal”, Dr. N. S. Bhandarl 
presents about sixty Folk-songs collected by 
him during an ethnographic tour undertakeji 
in connection with collection of data for his 
Doctorate Thesis, the tour covering the interior 
of Garhwal. The volume contains a number of 
attractive Lino-Cuts by L. M. Sen. 

From the foresketched summary of the main 
conti-ibution made by the volume under notice 
which forms a member of the “Folk-Lore Se- 
ries”, edited by D. N. Majumdar, it should be 
admitted that the life led by the members of 
the so-called civilized sections of a nation or a 
country can hardly be taken as affording a lull 
and complete pictiu'e or portraiture of the social 
organization as a whole. A scientific, objective 
study of the manners and customs of these pri- 
mitive tribes is one thing, while a concerted 
attempt at taking the benefits of modern civili- 
zation to the very doors of these primitive 
tribes is totally another. D, N. Majumdar com- 
plains, “Wherever missionary influence has been 
long and durable Christian ideas have disinte- 
grated tribal life and destroyed tribal values”. 
That cannot be helped. If as the result of the 
advancement of modern science and scientific 
inventions, civil aviation becomes as it now 
has, a matter of daily routine means of com- 
munication, there is absolutely no use or good 
in pathetically clinging to the bullock-cart 
mentality, though, of course, it would be per- 
fectly legitimate and amusing to exhibit the 
bullock -cai't on postage-stamps in grateful 
remembrance of its past help and services. 
Whem a new ideology and a new practical 
methodology based on it assail primitive tribes 
as they must in any attempt at making or help- 
ing them share the benefits of civilization,^ a 
disruption of their old patterns of life and in- 
dividual and communal behaviourism niu.st be 
deemed inevitable. It would be withal un- 
ethical and immoral to seek to perpetuate the 
tribal patterns simply as sociological and 
anthropological museum-specimens, for pur- 
poses of comparative research and investiga- 
tion. If, as the result of infiltration of new 
ideas, tribal methods of life as in the case of 
the Chota-Nagpur labour-women change for 
the worse as it must seem on account of free 
sex-relations and so forth, there would be no 
good shedding tears over the disruption and 
disappearance of tribal patterns and values. 

Two significant lines of reform can safely be 
indicated. From the folk-song given on p. x, 
relating to the incestuous relation_ between _ an 
aged father and a lusty and attractive daughter, 
it is evident that many tribes need to be taught 


elementary principles of morality as illustrated 
in monogamy, eradication of incestuous unions, 
etc., and such a reformation can well be 
brought about on the basis and foundation of 
a nucleus supplied by the tribal culture itself. 
By this method, both ends may easily be 
achieved — preservation of tha essentials of the 
tribal culture and radical rehabilitation or 
reconstruction of the tribal moral outlook.. 
(2) The second would be the reclamation or 
humanization of the criminal tribes which 
seem to number in the neighbourhood of iwo 
mlllicn souls and over. The State and the 
humanitarian organizations must take courage 
in both hands and endeavour in a concerted 
and persistent manner to wean these millions 
from criminal and anti-social pattsrns of beha- 
viour. With your permission, I shall extract 
some few lines from a touching message from 
a wife to an absentee husband, which is 
strongly and powerfully reminisesnt of Kali- 
dasa’s celebrated Meghadoota : — 

Hark, hark, you morning breeze. 

Tell my lord I w^aited him come 


A flash of lightning, 

And nowhere was he, 

Thundering came the clouds, 

I remained UNMOVED 

But, then, God, and her Karma are to be 
blamed. The lord never returned. 

College and University Libraries must have 
this excellent volume, the preparation of w’^hicli 
must have cost a lot of pure labour oi love. 
The authoi's of the different papers and dis- 
cussions have done a valuable service to the 
cao.se of sociology and anthropology. 

R. Naga Raja Sarma. 


(1) Technological Reports on Standard Indian 
Cottons, 1945. By Nazir Ahmad. Direc- 
tor, Technological Laboratory, Matunga, 
Bombay. (Indian Central Cotton Com- 
mittee, Technological Bulletin Series A, 
No. 63.) Price Rs. 1-8-0. 


(2'l Technological Reports on Trade Varie- 
ties of Indian Cottons, 1945. By D. L. 
Sen, Officiating Director, Technological 
Laboratory, Bombay. (Indian Central 
Cotton Committee, Technological Bulletin 
Series A, No. 64.) Price Rs. 1-8-0. 


1. The Bulletin No. 63 (perhaps the last by the 
present author), a useful annual feature of the 
Technological Laboratory of the Indian Cen- 
tral Cotton Committee, runs to 107 pages and 
is an authoritative compendium of the results of 
exhaustive tests on 19 Standard Indian Cottons 
of the season 1944-45. The Cottons are tested 
for their fibre characters. They are processed 
and spun under optimum conditions and the 
Yarns tested for various properties. The re- 
sults are given not only for the 1944-45 crop 
but also for the earlier seasons ever since the 
tvne was first tested as a Standard Cotton, 
sometimes dating back to 1926-27. Tnese 
“Standard Cottons” “have no relation whatevei 
with the trade standards” but “are T^ostly 
botanically pure types which are selected with 
special reference to yield, ^ ginning outturn, 
fibre-properties and spinning performance 
(p 3). They are growia under known conax- 
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tions in Government Agricultural Farms and 
“include a few types from each Province’’ 
(p. 2). This comprehensive report marks the 
progressive development in the quality of the 
Indian co+ton crop by the effoi'ts of the De- 
partment of Agriculture. 

The R,epo?*t follows the usual lines with a 
short Preface, a Table of Contents followed by 
an explanatory Introduction about the objects 
of the tests, viz., “to establish a scale of refer- 
ence for the entire Indian cotton crop”, “for 
the study of seasonal variations in the fibre 
pi'cperties and spinning performance”, “to 
furnish the necessary data for the correlation 
of fibre properties of Indian cottons” with 
their “spinning performance” and “to place in 
the hands of the trade detailed information re- 
garding the Standard Cottons” (pp. 6 and 7); 
the technique of processing and testing ; and 
the plan of presentation of the results. Includ- 
ed in. it are a few special features like 
(tt) A Table of Characteristics of Indian Cot- 
tons (p. 2), (b) A List of Acreage of the 
Standard Cottons (p. 3) and (c) A Note on 
“Seasonal Variations of Standard Cottons” 
(p. 9). Individual detailed reports for the 
19 Standard Cottons tested are then given. In 
each case the seasons during which it is tested, 
the agricultural details including acreage, the 
grader’s report, fibre test results, sequence of 
machinery employed in spinning, the Spinning 
Master’s report, remarks based on the test 
results, the highest standard warp count for 
which the cotton is adjudged suitable for the 
various seasons and details of spinning test 
results, are given. The Bulletin ends with 
highl 3 »- useful consolidated tables of results of 
fibre tests in English and Metric units, for all 
cottons for all the seasons tested, along with 
a summary table, of spinning test results from 
1935 to 1945 classifying the cottons according 
to provinces of origin. 

From p. 11, it is heartening to note that 
“there is a good deal of evidence to show that 
on the one hand the quality of the crop, as 
a whole, is improving from year to year, and 
on the other the area under standard Indian 
cottons is increasing steadily”. From p. 12, it 
is noticed that on the whole, “a great major- 
ity of the cottons of the 1,944-45 season, as 
represented by the samples sent to the Labora- 
tory for tests, gave practically the same spin- 
ning test results as in the last season”. 

One special feature of the results, uiz., the 
difference between the roller-ginned and saw- 
ginned samples of Sind Sudhar and Sind Ame- 
rican M4, is worth noting, the saw-ginned sam- 
ples spinning better and always fetching much 
higher price (pp. 33-48). 

It is felt that the utility of the report would 
be enhanced by the inclusion of a few items, 
G.g., fl) In the table on p. 2, a column for 
yield per acre and another for production 
during the previous season. (2) In the list on 
p. 3, acreage for the previous year. (3) Defi- 
nition* of Highest Standard Warp Count, and 
the Standard Twist Constant employed. 


and ('4) Photograplis of evenness standards 
which would prove highly useful, 

2. While Scries A, No. 63, refers to the tests 
on 19 Standard Cottons only, No. 64 is a sister- 
bulletin referring to the tests on 39 samples of 
“Trade Varieties” of the 1944-45 Indian Cotton 
Crop. This also is an annual publication of 
the Indian Central Cotton Committee, the 
results being confined to spinning tests only. 
While the report on Standard Cottons assists 
the cotton breeder and the cotton scientist, 
these tests on “representative trade varictie.s” 
“renders morp direct assistance to the cotton 
trade and the textile industry” (p. i). The 
objects of the tests are to provide “reliable 
information regarding the waste losses and the 
spinning performance of the chief types of 
Indian cottons” and for knowing “whether a 
particular variety of cotton was maintaining 
its quality or showing signs of improvement or 
deterioration” (p. i), to enable necessary mea- 
sures to be taken. 

The sample? representative of tlie fair ave- 
rage quality of the season’s crop of the whole 
country obtained mostly through the East India 
Cotton Association and the Mill Owners’ Asso- 
ciations, are spun and the yarns tested. 

The Report opens with a Table of Contents 
followed by an Introduction which deals with 
the objects of the test, the choice of samples 
and the plan of presentation of results. This 
is followed by detailed reports on each cotton,, 
comprising the source of sample, seasons of 
test, sequence of spinning machinery, Spinning 
Master’s report on cotton and yarn, the grader’s 
valuation report and the table of spinning test 
results. The Bulletin running to 97 pages 
clo.ses with a report on three varieties of 
African cottons “used in considerable quanti- 
ties in the Indian mills” (p. vhi). 

The usefulness of this report as an immediate 
guide to the trade regarding the quality of the 
season’s crop would be enhanced if its publica- 
tion could be expedited securing early samples. 
Inclu-sion of the spinning value of each sample 
in the table of results would facilitate a com- 
parative study of the behaviour of a variety 
from season to season. The acreage under each 
cotton and the Province of growth would be 
valuable information. 

While it has been decided to issue a separate 
leaflet containing “comparative results for trade 
varieties and the corresponding standard cot- 
tons” (p. viii) the simultaneous publication of 
both would be helpful. 

The trade should be grateful for the publi- 
cation of these authentic reports of spinning 
. tests conducted under reproducible conditions 
as they provide a valuable standard of refer- 
ence for comparing the performance of the 
commercial crop under mill conditions. 

The get-up of the Bulletins i.s of the usual 
high standard except that the paper used re- 
minds one that it is yet a war-time publication! 
They are moderately priced at Rs. 1-8-0 per 
copy, Sri Nagabhushana. 
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SCIENCE NOTES AND NEWS 


Rice Straw . — Rico ?traw, as cattle feed, be- 
comes more difestible and more nutritive after 
it It ns been soaked in dilute caustic soda solu- 
tion. The imnrovcment in the nutritive value 
by this alkali treatment accelerates growth in 
cattle ny 67-74 per cent. It has been found 
that hne feeding of treated straw to young 
stock is economical the animals look healthier 
and enter into rop>-oclLiCtive life earlier. The 
soaking and wasiung of rice-straw in plain 
water, although it docs not produce the specta- 
cular results of alkali treatment, is also bene- 
cial and the feeding value of rice straw is 
brought at par with that of the wheat straw. 


I)id:iiy.irial Mr. C. Rajagopai.- 

acuaki, Member for Industries and Supplies, 
presidi>''g over a meeting of the Council <n 
Scientific and Industrial Research, emphasised 
that tlto Board .sliould aim at real help to in- 
dustry. He d^'plorcrl that India had to depend 
on" other countvks for food. He felt that 
things A/ould ivivc to be organised so that in 
the matters of food and clothing we should not 
depend on externui assistance, and any indus-* 
trial dovclopme^^t in. the country that would 
help this must have priority. 


All industrialisation plans and schemes should 
keep in mind the unalterable facts of our popu- 
lation and our rural economy. But, it was 
not tiie intention that all-round scientific m- 
vesligation should not be encouraged. He 
appealed to the sfdentists that they should 
not .nibordinate tliemsclvcs to the whims and 
fancies of pol'licia'^'..' however illustrious tney 
may be. They should owe allegiance only to 
tlie‘ Science and Truth. 


The Governing Body of the C.S.I.R. sanc- 
tioned sevei’al ik'w scliemes of research on are 
recommendation of the Advisory Board cost- 
i„fr about Rs ;!.(!(), 000. The .schemes mchme 
Atoi'ihc roscurch at the Tata Institute (rf Funda 
mental Research, Bomliey, and the Bose ivo- 
search Institute. 


India will participate in the first General 
Conference of the Ignited Nations Educational, 
Scienti^c and Cultural Organisation, to be held 
in Paris in November 1946. Sir S. Radlra- 
krishnan, Vice-Chancellor of Benares Hindu 
Bniversity, wiP lead the Indian delegation 
which includes Rajkumari Amrit Kaur and 
Ihrce others, whose names will be announced 
shortly. One will be a representative from 
the ^ Indian Spates. The delegation will leave 
India at the end of October. 


During the year (1945-46) the Millowners’ 
Association of Ahmedabad have decided to 
establish a Research Institute for Textile Tech- 
nology in Ahmedabad and for that purpose to 
raise a fund of Rs. 48 lakhs, to be subscribed 
to by member-mills on the basis of installed 
looms and spindles 'plus a certain percentage 
of the standard profits. 


Exten'^ive fruit .and fisheries research is to be 
undertaken by the Imperial Council of Agri- 
cultural Research and the new Central Fish- 
eries Research Institute. For the latter the 
Government propose to buy in the U.K. and 
U.S.A. four modern fishing boats and may also 
acqu;re a trawler from the Royal Indian NTavy. 
Cola storage plants will also be bought abroad. 


The establishment of a Rice Research Insti- 
tute, which involves a non-recurring expendi- 
ture of Rs. 4,50,000 and a recurring one of 
Rs. 34,000 in 1946-47, is another item included 
by the Agricultural Department. The Central 
InsUtute, which will be located at Cuttack, 
will concentrate on fundamental research. An 
overall expansion and re-organisation _ of the 
Imperial Agricultural Research Institute ^ is 
contemplated and for this a non-recurring 
grant of Rs. 32,97,217 and a recurring one of 
Rs. 2,32,667 in 1946-47 has been sanctioned, 
the estimated cost of the entire scheme spread 
over five years being Rs. 1,32,75,750. 


The Governing Body approved the final plans 
for the establishment ol the Fuel Research 
In:tituto and tho Nalicnal Metallurgical Labo-- 
rat cry in India. The Fuel Rcsecirch Insututo 
is to be located near Dhanbad at an estimated 
capital cost of Rs. 14 lakhs and the National 
Metallurgical Laboratory will be located at 
Jamshedpur with an initial capital expendituie 
of Rs 42*8 lat:hs- Architects for these labora- 
tories’ have already been appointed by the 
Council and detailed estimates, plans and de- 
signs wiB he submitted by them for tne 
approval of the Council. 


The Governing noted with satisfaclicn 

that the Government of Bombay had agreed to 
the location of the National Chemical Labora- 
tory on the Pa.shan Road at Poona and .nat 
the required land v.^ould be transferred to mo 
Council for this purpose. 


GEOMAGNETIC STORMS 

Some details of geomagnetic storms which 
have been recorded at the Alibag Observatory 
for the half year ending September 1946 and. 
which have been classified as great or very 
great according to the standards of the Alibag 
Observatory have been given in the following 
table in which t represent the tirne (I.S.T.) 
of commencement of the storm and its inten.se 
phase * respectively and T, the duration oi the 
intense phase expressed in hours. The ranges 
in the three different elements (D, H and V) 
of the earth’s magnetic field as recorded at the 
Alibag Magnetic Observatory during the storms 
have also been given, D. in minutes of arc and 
H and V in 7 where gauss. The 

maximum k-index k//i recorded during the 
storm has also been given. 
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The geomagnetic storm of July 27, was re- 
markable for the sudden enormous initial rise 
of 147 gammas in H in about a minute and fol- 
lowed by rapid low-amplitude oscillations in 
all the three eUanents resulting in a numbet' of 
peaks in both 11 and V. The story of St>p- 
lember 11-23 j’ceordod a number of large oscil- 
lations during its intense phase. 


The Eastern Technical Institution will pro- 
vide facilities for instruction for about 2,000 
undergraduates and 1,000 post-graduate stu- 
dents. The Sarkar Committee, set up early in 
1945, had recommended the establishment of 
four such higher technical institutions. The 
Eastern Higher Technical Institution may. 
therefore, be regarded as a start in Govern- 
ment’s programme of technical education, and 
it is understood that it will cater for the needs 
of all the provinces. The scheme will involve 
in the current financial year a non-recurriiig 
expenditure of Rs, 4,25,000 and a recurring one 
of Rs. 1,62,000, while the estimates for the 
three subsequent years are, non-recurring 
Rs. 91 lakhs, Rs. 1,04,50,000 and Rs. 1,05,20.000 
and recurring Rs. 10,977,000, Rs. 26,79,300 nrid 
Rs. 39,52,000 respectively. 

Dr. W, P. Aykroyd has been appointed 
Director of the Nutrition Division of the Food 
and Agricultural Organisation of the United 
Nations. Dr. Aykroyd was formerly Director' 
of the Nutrition Research Laboratories at 
Coonoor. 


The Inieiniational Association, of Wood Ana- 
tomists has elected Dk. K. A. Chowduury 
M.B.E., D.sc., F.N.I., Wood Technologist, Forcsl 
Research Institute., Dehra Dun, to its Council 
He is the first Indian scientist to be elected tc 
the Council of this international organization 

Di?. \7ai.i Mokamao has been appointed Vlc*(> 
Chancellor of the Osman ia University. Dr 
Mohamad wa-* fo^'meily the Head of the 
Department of Physics, Lucknow University. 

Dr. V. N. .Pa'i wARonyv N has been appointee 
Director, Nutrition Research Laboratories 
( I .H j , Conoor. 

Dr. Hugo Osvald, Professor of Plant Hus- 
bandry, at the College of Agi'icultiire, Uppsala 
Sweden, and Secretary of the Executive Com- 
mittee of the Seventh International Botanica 
Congress', has been visiting the U.S.A. Oi 
July 20, he was the guest of the Amcricai 
officers of the Botanical Section of the Inter 
national Union of Biological Sciences (the olf 
cial holdover committee of the congress) a 
Harvard University, with whom he discusse( 
plans for the next Congress. This will b- 
held in Stockholm, in the early summer of 195C 

Dr. Frans Verdoorn, Botanical Secretary o 
the Union, has, at the request of the ExecutiV' 
Committee, undertaken to prepare a new inter 
national plant science register and director; 
(along the lines of the early volumes o 
Chronica Botanica) , this will be issued abou 
a year before the Congress, 
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AGRICULTURAL RESEARCH AND RECONSTRUCTION* 


^HE task before us is of vast magnitude and 
^ we require the co-operation of every 
individual in the country for the vast task of 
construction which awaits us. Our main prob- 
lem isS to link our man-power with the vast 
material resources of the country and to deve- 
lop them aqcording to a plan. In planned 
scientific development lies the salvation of the 
country and in this great task scientific re- 
search workers, particularly those who have 
chosen agriculture and animal husbandry as 
fields for their activities, have a great task to 
perform. 

There was a time when India was said to 
be flowing with milk and honey. Recently 
we have had to pass in Bengal through a period 
of famine which took a heavy toll. The imme- 
diate task, therefore, before us is to step up 
food production so that all persons in this 
country have two square meals a day. The 
war and famine in Bengal have brought home 
to us the marginal nature of our food produc- 
tion in a rather tragic manner. Now our task 
is to rectify this ill-balance between popula- 
tion and food production by producing better 


* Abstract of an Address delivered by Dr. Rajendra 
Prasad, Hon’ble Member in charge of Food and Agri- 
culture, to the Sixteenth Meeting of the Governing 
Body of the Imperial Council of Agricultural Research, 
on 26th September 1946. 


and more food. Research workers in India 
must concentrate on the task of evolving better 
and high yielding varieties of crops, in dis- 
covering better cultural practices and in plac- 
ing more efficient tools in- the hands of the 
cultivator. In our search for better tools and 
means of irrigation we should not forget that 
those will not be utilised imless they are such 
as our ordinary cultivator can afford. While 
concentrating multi-purpose dam irrigation 
schemes not only to provide irrigation for our 
thirsty lands but also cheap power for agricul- 
ture and industry, we should not neglect , to 
improve the well, the rivulet and the tank and. 
must find ways and means such as cheap and 
efficient pumps which can be worked with the 
help of power — ^human and other animal— 
which are available and within the competence 
of the Kisans of India. 

Agriculture is the most important industry 
in the country which gives employment t’o 
masses of people and provides food for the . 
entire population. Agriculture and food should.' 
have the highest consideration and agricultural . 
research, which places in our hands means of 
increasing the food supply of the co.ulitry, 
should have the highest priority and' no hirijOunt 
of attention given to its advancemdht^ bam be 
too great. We may remember that a^cultillre 
in India is entirely dependent on 
and is bound to remain so -in tlib ' fof ^see’^fcfle 
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future. The cow and her progeny, therefore, 
claim and should get our attention so that 
there may be not only a plentiful supply of 
milk which is such an essential item of balan- 
ced diet but also of strong and healthy bullocks 
necessary for efficient cultivation and other 
draught . purposes. 

Since its birth, in 1929, the Imperial Council 
of Agricultural Research has performed great 
service to the • people. Agricultural research 
in this country has provided high yielding 
sugarcanes, wheats, cottons, and paddies to the 
cultivator but we must recognise that even in 
respect of these our production is very much 
less than what it is in other countries, as the 
following comparative statement will show. 


Average yield per acre (in lbs.) 
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We have, therefore, no reason to rest on our 
oars and further and more intensive work 
which will help the ordinary Kisan to increase 
the yield is necessary. I recognise, however, 
that but for the efforts of research workers 
the shortages in respect of some of these pro- 
ducts that we are experiencing now would 
have been greater still. 

The Imperial Council of Agricultural Re- 
search provides a meeting ground where Min- 
isters of Agriculture of Provinces and consti- 
tuent Indian States, representatives of Central 
Legislature, Indian and European Commerce 
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and of the Government of India, can discuss 
problems of agricultural research and guide, 
co-ordinate and promote research. One of the 
main functions of the Council is to place at 
the disposal of research workers throughout 
India experience of their fellow-workers in this 
country as well as scientific and technical in- 
formation derived from foreign countries. The 
Council, also acts as a clearing house of scienti- 
fic knowledge on the problems of agriculture 
and animal husbandry. It has provided an 
organisation for pooling ideas and techniques 
so that the whole of India may benefit from 
the experiences of every part. Science cannot 
flourish in isolation. The best brains of the 
country must be brought together so that they 
may be able to exchange views and experience 
and to pool knowledge. On the Advisory 
Board of the Council and its Committee the 
.scientific and technical side of agriculture and 
animal husbandry research in the country is 
represented, while the Governing Body con- 
trols pf)licy and finance. By promoting, guid- 
ing and co-ordinating agricultural and veteri- 
nary research in India, by training research 
workers and collecting and disseminating in- 
formation on research through its publications, 
the Council has been performing a useful func- 
tion. 

Ultimately, all research must be judged from 
the contribution it makes to the welfare of 
the masses. A poor country like India can ill- 
aflord ivory- tower research divorced from the 
realities of life and the needs of its cultivators. 
It is the needs of the cultivator which research 
workers must always keep in view. ‘Science 
in the service of the country’ must be our 
ideal. It is generally admitted that investment 
in scientific research is the best investment 
which a nation can make as the returns which 
it provides are out of all proportion to the 
money invested. As an example we may cite 
the case . of sugarcane development in this 
country which has saved the drain of millions 
of rupees to foreign countries. I can give you 
the assurance that this Council will have all 
my support and sympathy. 


NATIONAL RESEARCH LABORATORIES 


T NDIA’S scheme to set up four more National 
^ Laboratories at an estimated capital cost 
of Rs. 132 lakhs is being launched. '|’h’e plans 
for these were approved recently by 'the Gov- 
erning Body of the Council of Scientific and 
Industrial Research. 

The Hon’ble Mr. C. H. Bhaba, Member for 
Works, Mines and Power in the Interim Gov- 
ernrnsnt, laid the Foundation Stone of the Fuel 
Research Institute at Digwadih, near Dhanbad, 
on November 17. The capital cost of the 
Institute, is estimated . at Rs. 14 lakhs. 

The Hon’ble Mr. .C. Rajagopalachari, Member 
for Industries and Supplies, and President, 
Council of Scientific and Industrial Research, 
laid the Foundation Stone of the National 
Metallurgical Laboratory at Jamshedpur on 
November 21. “The initial capital expenditure 
on this laboratory will be about Rs. 43 lakhs. . 

The Foundation Stone of the National Physi- 
cal Laboratory will be laid by the Hon’ble 
Pandit Jawaharlal Nehru, Vice-President, Inte- 


rim, Government, on January 4, 1947, at Delhi, 
during the Indian Science Congress Session. 
The estimated cost of this laboratory is about 
Rs, 40 lakhs. 

The Hon’ble Mr. B. G. Kher, Prime Minister, 
Bombay, will lay the Foundation Stone of the 
National Chemical Laboratory at Poona some- 
time towards the end of January 1947. The 
Government of Bombay recently agreed to the 
location of this laboratory in Poona and the 
transference to the Council of the land requir- 
ed for this purpose. The Chemical Laboratory 
is expected to cost Rs. 35 lakhs. ' 

The . first of the five National Laboratories 
planned for the industrial development of the 
country was the Central Glass and Ceramic Re- 
seairch Institute costing about Rs. 12 lakhs. 
The Foundation Stone of this was laid by 
Sir Ardeshir Dalai, former Member for Plan- 
ning .and ■ Development, Government of India, 
in last December at Calcutta. 
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half a century of radio communications 

( 1896 - 1946 ) 


By Prof. S. P. 

(Ivdian Institute of 
I. Introduction 

A LTHOUGH the period of 65 years from 
1830 to 1895 has to its credit a number 
of fundamental contributions relating to nature, 
generation and detection of electro-magnetic 
waves by well-known mathematicians and 
physicists like Faraday, Kelvin, Clerk Maxwell 
Oliver Lodge, Elihu Thomson, Hertz, Fitz- 
gerald, Righl, Branley and Popoff, the year 1896 
can only be rightly called the beginning of 
the age of radio communication. 

In 1896, Marconi, a student of Prof. Righi, 
came to England to conduct his first experi- 
ments between the G.P.O. and a site on the 
Thames Embankment in London, with a view 
to establish commercial systems. In the same 
year, he took out his first British Patent relat- 
ing to wireless telegraph communication which 
led to the foundation of the present Marconi’s 
Wireless Telegraph Company Ltd. As a result 
of his experiments, his system was adopted at 
many places about 1898. The first commercial 
radio telegraph message was sent on 3rd June 
1898 by Lord Kelvin from the Isle of Wight to 
Bournemouth. In 1899, Marconi made history 
by tx'ansmitting a message over 32 miles across 
the English Channel. 

In Germany, Prof. Braun, working on a sys- 
tem similar to Marconi’s, introduced in 1898 
a special oscillation circuit, the spark circuit, 
to which the aerial was connected. The intro- 
duction of the Braun circuit known as the 
“intermediate circuit” separated the functions 
of generation of IT.F. oscillations and radia- 
tion. In 1897, anothier system — “Slaby Arco” — 
was born in Germany but was later on merged 
with the other into one under “Telefunken”. 
The weakness in telefunken system was later 
on overcome by Prof. Wien by his system of 
“Quenched Spark”. 

These modest beginnings led to an era of 
considerable advancement in technique and 
application relating to every possible branch of 
radio communication. It is proposed to review 
the neriod under two sub-periods 1900-24 and 
1925-46. 

IT. Radio Communication During 1900-1924 

(tt) Radio-Telegraph and Telephone Commu- 
nications. — The year 1900 saw Marconi’s patent 
for “Syntonic Telegraphy”. The range was now 
increased to over 200 miles. Fleming (later 
Sir John A. Freming) who was now associated 
with Marconi had much to do with the instal- 
lation of the historic station at Poldhu (Corn- 
wall) for communicating with St. John (New- 
foundland). On 12tb December 1901 Marconi 
and his assistant transmitted the letter “S” 
over 1,800 miles, aud in January 1902 sent a 
message over- 3,000 miles from Cape Cod 
(U.S.A.) to Poldhu (Cornwall). The transmis- 
sion wave-length was increaseci to 4,000 metres. 

Apart from attaining perfection in rotary 
gap, synchronous • gap and quenched spark 
systems on the trarismitting side, a number of 
detectors like magnetic detector,, electrolytic 
detector, crystal detector, etc., were invented. 
Fleming’s thermionic diode valve came in 
November 1904. 
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1904, the position was that Marconi’s 
W. T. Co., Ltd. installed a 150 KW long- wave 
station at Wales to work with another similar 
station at New Brunswick, and a second station 
of this type at Norway to communicate with 
another one at Marion, Mass. The transmitters 
were of “Synchronous Gap Type” and the re- 

incorporated Fleming’s “diodes”. In 
1907, commercial trans- Atlantic telegraphy on 
long- wave (employing Marconi’s system) was 
inaugurated between Nova Scotia (Canada) and 
Clifdon (Ireland). 80 KW long- wave station 
on Telefunken system at Karlsborg worked 
with other continental stations. 

Pculsen arcs (with modifications by Bark- 
hausen and Pedersen) and rotary alternators 
due to Goldsmidt, Alexanderson and Fessen- 
den which came between 1902 and 1907 fur- 
nished the engineers with sources of continuous 
waves. With Poulsen arc in hydrogen gas, a 
frequency of about 1,000 Kc/S should be reach- 
ed. The arc transmitters were generally made 
for powers from 30 KW to 3,000 KW for wave- 
lengths from 600 to 23,000 metres. In 1923 
there were 80 stations on the Poulsen Arc 
system distributed over the whole world, the 
biggest being Malabar 3,000 KW, and Shanghai 
and Bo.rdeaux 1,000 KW each. R.C.A. stand- 
ardised their H.F. alternators for 200 KW and 
frequecies from 15-22 Kc/S. Telefunken Co. 
used Alexanderson system with frequency 
multipliers at Nauen in 1919, and Sweden’s 
first radio-telegraph system with 'U.S.A. was 
established with this system in 1924. 

In 1907, Lee De Forest invented the three 
electrode valve (with properties of amplifica- 
tion and oscillation as well as detection) which 
revolutionised the whole system of radio com- 
munications. The “Dynatron Effect” and the 
invention of screen grid valve by Hull follow- 
ed in 1915-16. In 1908, Armstrong perfected 
his regenerative circuit with three-electrode 
valve, and later on established his method of 
super-regenerative, heterodyne and super- 
heterodyne receptions. Experiments were car- 
ried on the amplitude modulation of high fre- 
quency carrier wave by speech and music by 
several workers like Round, Fessenden and 
Hesing. Thus, the foundation for valve trans- 
mitters and receivers for telegraphy and tele- 
phony was laid. 

Marconi station at Carnarvon (Wales) using 
valves was opened in November 1921 for tele- 
graphic communication between Great Britain 
and Australia. First trans-Atlantic radio- 
telephone tests (using long-wave, 60 KW, single 
side band system) were conducted in October 
1915. 

(h). Radio Broadcasting. — ^With the end of 
the World War I in 1918, began the era of 
Radio Broadcasting. In early 1920, the first 
broadcasting of musical items in Great Britain 
took place from Marconi Company’s Chelms- 
ford Works. Regular radio - broadcasting was' 
made- from Marconi stations at Chelmsford and 
Marconi House (London) in 1921 and 1922 
respectively before the establishment of B.B.G. 
in the later part of 1922. Broadcasting was 
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born in the United States in November 1920. 
On that day, station Kdka in East Pittsburg 
inaugurated the first broadcasting service in 
U.S.A. In France, regular broadcasting was 
begun from 1921 from a military station in 
Eiffel Tower, and in the following two years 
it started in other European countries. 

(c) Radio Direction-Finding- — The direction- 
al properties of open and loop aerials were 
studied by Braun, Weagant, Marconi, Pickard, 
Bellini and Tosi in the opening years of the 
present century. Radio methods began to be 
employed for direction-finding during the 
period under review. Use of rotating frame 
aerial was made by Braun, whereas Bellini- 
Tosi developed their radio-goniometer. Adcock 
modification of the Bellini-Tosi system made 
during the World War. I was applied to the 
commercial held a few years later. Marconi- 
Bellini-Tosi compass, Telefunken wireless com- 
pass, U.S. Navy radio compass, etc., were 
evolved during this period. Robinson’s method 
of direction-finding was patented in 1918. Ideas 
on the use of radio beacons were fast dawning. 

(d) Marine Radio Communication. — About 
1899 big Atlantic passenger liners began to 
instal in them radio -telegraphic stations mostly 
of Marconi’s make. On account of its having 
the .fixed radio stations on the European and 
American Coasts, the Marconi Company was 
even at this early stage at an advantageous 
position with regard to ships’ radio traffic. 
Some passenger vessels were also fitted up 
with radio system of the Telefunken type and 
a few of them with that of R.C.A. type. By 
1909 most of the important passenger vessels 
had been equipped with wireless apparatus 
majority of them being of Marconi make. The 
first conference solely relating to marine radio 
communication was held at Berlin in 1903. 
Subsequently, this subject received due atten- 
tion at subsequent international radio confer- 
ences held in Berlin and London in 1906 and 
1912 respectively- The total number of coastal 
and ship stations was 3,280 and 9,050 in 1913 
and 1920 respectively. 

(e) Radio Transmission of Pictures. — Even 
the radio transmission of picture was carried 
out during the period under review. In Novem- 
ber 1924, the Marconi Company in collabora- 
tion with the R.C.A. successfully transmitted 
photographs of the Prince of Wales, President 
Coolidge and Mr. Charles Hughes by radio-, 
which were reproduced in New York Times 
and Daily Telegraph of 16th December 1924. 

(f) State of Knowledge of Radio^Wave Pro- 
pagation. — ^A modification of Hertz’s formula 
was evolved for short distance propagation 
over flat earth of finite conductivity. For long 
distances, attempts were made by mathemati- 
cians . and physicists to deduce formulae for 
.field strength by taking into account the cur- 
vature of the earth’s surj^ace, but formulae so 
obtained were found inadequate to explain the 
observed values. In 1902, Kennelly and Heavi- 
side simultaneously suggested that upper atmo- 
sphere rendered conducting by .sunlight might 
cause such deflection and force the waves to 
follow the curvature of the earth.’ Therefore 
the wave propagation in the space between 
two concentric conducting spheres was con- 

.sidered'but the results again failed to agree 
with the measurements. The best ' theoretical- 


czim-empirical formula of the period was the 
Austin-Cohen formula. 

The above review of radio developments dur- 
ing 1900-24 will show that the Spark and Arc 
type transmitters were replaced by valve trans- 
mitters and the wave-responding devices like 
coherer, magnetic, electrolytic and crystal 
detectors by valve receivers- It will also be 
noted that radio-telegraphy and telephony, 
broadcasting, telephotography, direction-finding 
and marine communication were in commercial 
operation during this period. The allocation 
of wave-band agreed upon about 1920 was as 
follov^s : — 20,000-3,000 metres for trans-conti- 
nental telegraph and telephone communica- 
tion, and 3,000-200 metres for broadcasting and 
marine communications. 

With the end of the World War I and growth 
of radio broadcasting, a large number of ama- 
teur experimenters were not satisfied with 
merely listening to the broadcast programmes 
but wanted to work experimental transmitters 
of their own. They were allocated the wave- 
band below 200 metres which was then con- 
sidered useless for serious work. The ama- 
teurs used low power and increased the range 
of their transmission more and more by mak- 
ing the wave-length less and less. Very soon 
astounding reports of two-way communication 
between lands separated by wide seas as well 
as observations for associated phenomena like 
fading, etc., appeared in papers. Marconi and 
Franklin made thorough investigation on the 
propagation of radio signals on wave-lengths 
below 100 metres. His experiments from Poldhu 
on 97 metres with parabolic reflector aerial and 
receiving point on his yacht ‘Elettra’ could 
give satisfactory results over considerable dis- 
tances. He began trials during 1916-19 with 
wave-lengths from 2 to 15 metres and demon- 
strated the quasi-optical character of ultra- 
short waves. 

III. Radio Communication During 1925-46 

(a.) Radio Telegraph and Telephone Links - — 
About 1924, the British Post Office had been 
planning a long-wave telegraph system with 
Canada, Australia, India and South Africa. 
Marconi then took up the boldest step of his 
life and succeeded in inducing the B.P.O. to 
give up their plans for long-wave network and 
accept a new system using short-waves be- 
tween 10 and 35 metres on the beam principle, 
Marconi’s own experience with directed short- 
wave beam and his extraordinary intuition gave 
him courage to sign the contract. The work of 
construction that followed involved a multitude 
•of problems in respect of transmitters, receiv- 
ers and aerials, all of which were solved with 
success. On 25th October 1926, the Canadian 
beam was opened and other connections came 
into being, the following year. The success 
with the short-wave was so complete that the 
competing telegraph cable companies lost a 
great deal of their traffic resulting in a *'merg- 
er company” in 1928. In addition, short-wave 
telephone links connecting Britain with other 
countries were opened in 1928 and following 
years. The path shown by Marconi and British 
Post Office was quickly followed by U.S.A., 
Germany, France, Spain, Russia, Japan, South 
America, etc. Table I roughly shows the num- 
ber of intercontinental radio-telephone circuits 
of the world, existing and proposed on January 
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1, 1932. The longest of the circuits is be- 
tween (London) Britain and (Sydney) Austra- 
lia, having 17,000 Km, distance. 

Table I 


No. 

Countries or continents in 
or between which circuit 

1 e.xists 

i 

1 N 0. 
i Fxisting 

No. 

Proposed 

1 

North America — Britain 

4 

2 

2 

North America— Europe 


1 

3 

North America — South 
America 

2 

3 

4 

Britain — South America 

3 



6 

Europe — South America 

11 

2 

G 

E urope— Africa 

2 

10 

7 

Britain — Asia 



4 

8 

Britain— Australia 

1 


9 

Europe— Asia 

5 

r 

10 

North America- Asia and 
— Australia 

1 

3 

11 

North America 

1 

5 

12 

South America 

3 

1 

13 

Asia— Australia 

4 

1 


In addition to the above, there has been fur- 
ther extension of, radio-telephone circuits till 
the outbreak of World War II, Among them 
may be mentioned the Paris-Moscow, South 
America- Japan, Europe- Japan, Europe-South 
America, Europe-Near-East, U.S.A.-Switzerland, 
and U.S.A.-France telephone links which were 
opened immediately before the war. 

The valve transmitter equipment upto 1924 
or so generally consisted of self-oscillator (of 
large power at the transmitting frequency) and 
modiLlator system. Subsequent to 1924, it was 
changed to a master oscillator (either tuning 
fork or crystal controlled, or Franklin master 
oscillator) followed by separator, frequency 
multipliers and radio frequency power ampli- 
fiers (or driven circuits), and the modulation 
was applied either at low-power or at high- 
power r.f.-driven stage. Transmitters deliver- 
ing upto 60 KW to aerial at these wave-lengths 
were developed. Transmission of carrier and 
both side bands was employed in earlier short- 
wave telephone links, but in later ones only 
‘‘single side band” was transmitted. The valve 
receiving equipment was of super-heterodyne 
and double super-heterodyne types for tele- 
phone . and telegraph systems respectively. 
Commercial telephone links were fitted up 
with “Voice-Operated Differential Anti-Singing 
Device” and “Privacy or Secrecy Device”. Con- 
siderable studies and development took place 
in this connection on antenna arrays (includ- 
ing Sterba, Marconi, T.W. and horizontal 
arrays) and rhombic antennas during 1926-35. 
For high voltage power supply to the final and 
penultimate stages of transmitting system, in- 
creasing use of grid-controlled mercury arc 
rectifiers of steel tank and glass bulbs types 
was made during this period. 

Experiments on “multi-channel working” 
(simultaneous telephone and telegraph) were 
carried out on the Madrid-Buenos Aires short- 
wave radio link, and they proved successful as 
by use of inverters and spreaders in the tele- 
phone channel and by appropriate allocation 
of frequencies telegraphy at 125 words per 
minute was possible at the same time as speech. 


Multi-channel operation was then applied to a 
few other links. Multi-channel operation (giv- 
ing 9 telephone channels simultaneously) ' was 
adopted with great success on “ultra-short- 
wave radio-telephone links” installed to work 
with the trunk telephone networks of the vari- 
ous countries. The year 1937 marks the intro- 
duction for the first time of a multi-channel 
unattended remote-controlled radio link in the 
regular long-distance telephone network. 

Transmission of pictures over radio links in 
U.S.A., Japan and on the Continent of Europe 
as well as over some of trans-continental links 
was carried out with success. An equipment 
like Acme Facsimile equipment (modified for 
radio circuits by Marconi Co.) was used at the 
terminals for the purpose. 

To get oyer the difficulty due to severe 
attenuation on short-wave trans-continental 
links at the adverse periods of the sun-spot 
cycle, erection of high gain directional aerials 
was taken up. An array of rhombic antenna 
(known as multiple unit steerable antenna) 
was designed for the receiving stations to ob- 
tain an additional gain of 12 to 15 db in si^al 
to noise ratio for 40 to 50 per cent, of time 
during sun-spot periods in order' to maintain 
the circuits at a commercial level. 

(5) Marine Radio . — During this period, prac- 
tically all ocean-going vessels were equipped 
with transmitters and receivers as well as 
directiion-finding equipments. The most sub- 
stantial advance in mobile services made 
during this period was “Ship- to- Shore Tele- 
phony”. The wave-lengths used varied from 
90 metres or so to about 18 metres depending 
upon the distance over which communication 
was carried on. Ship-Shore and Shore-Ship 
telephone services were first opened in 1929 
between S.S. “Leviathan” and the United States 
and between S.S. “Majestic” and England. In 
1930, they were extended to include S.S. 
“Majestic” and the United States, S.S. “Levia- 
than” and Europe, and S.S. “Olympic” and 

S. S. “Homeric” with countries on both sides of 
the Atlantic. These services were made pos- 
sible with co-operation of the B.P.O., the Ame- 
rican T. & T. Co., and International T. & T, 
Corporation. 

Mackay Radio & Telegraph Co. opened a 
number of ship-to-shore telegraph stations on 
the .A.tlantic Coast of U.S.A. In 1932 this 
Company operated radio service of 215 Ame- 
rican merchant vessels. ’ The International 
Marine Radio Company operated the wireless 
Services of the trans-Atlantic fl.eet of the 
Cunard Steamship Company as well as of 
160 ships installed with radio apparatus of 
various types. Several types of transmitters 
and receivers were developed for use on ships, 
as well as in coastal stations by International 

T. & T. Corporation, Federal Telegraph Co., 
and International Marine Radio Co. 

About 1939, international Marine Radio Co. 
Ltd., introduced the first commercial telegraph 
transmitter providing high quality service on 
all marine telegraph frequency bands. Design 
features of the new transmitter include varia- 
ble tuning, master-oscillator control over the 
whole frequency range (.16 -9-55, 583-820, and 
1875-2,800 metres) with optional crystal con- 
trol on a number of spot frequencies. Another 
interesting development about the same time 


302 


Chaknivai'ii : Ild'f a Ccnlnry of Radio Communicaiions 


was that of a 13r)-watt iiiai'ine radio beacon 
equipment satisfyin/^ the widely varyiiif^ re- 
quirements of a number of countries. 

(c) Aviatiov. Rndu ). — 'Phis relates to radio 
transmitters, receivers, altimeters, direction- 
finding (guiding) and landing instruments on 
the aircraft as well as radio transmitters, re- 
ceivers, direction-finding and landing equip- 
ment at ground sUitions. Aviation at an early 
stage made use of radio direction- finding both 
in the aircraft and on the ground. For night 
flying, the directi on -finding system employing 
Adcock modification was used from 1926. 
About 1930, the European countries came to 
agreement for a common triangde network of 
radio beacons for the benefit of aviation. The 
problem of “blind landing” was solved in prin- 
ciple about 1930, and the solution was taken 
up for development by C. Lorenz, A.G., Berlin. 

Even about 1935 practice in Europe regarding 
aviation radio equipment was not standardized 
to anything like the extent to which it had been 
in U.S.A. and there was no agreement till 
then as to the most advantageous type of radio 
equipment for aerial navigation. Experimental 
equipment like “several types of homing bea- 
con”, “ultra-violet-wave blind-landing gear of 
the Lorenz pattern”, “automatic direction-findex's 
for use in airex'aft”, etc., was on tidal. In 1936, 
the I.orenz system was adopted in Europe, 
Far-East, Australia, South America and South 
Africa, and in 1937 there were 35 air port and 
200 aircraft installed with this equipment. In 
the following year, “Z” and “Fan” maker bea- 
cons using fi'equencics of the order of 75 MC/S 
were introduced along routes in U.S.A. ; the 
Australian authorities accepted a plan for using 
U.S.W. frequencies for range navigation and 
blind approach beacons, and Lorenz blind ap- 
proach system was installed and demonstrated 
at Indianapolis, U.S.A. In 1938-39, the Lorenz 
system with certain modifications as to wave- 
length, etc., was adopted all over the U.S.A. 

Unlike the Europeans, the Americans direct- 
ed radio beacons between the airports. During 
the World War II, through co-ordination of 
European and American air radio systems at 
the world conferences in Chicago in 1944 and 
Montreal in 1945, new aids for long-distance 
aerial navigation such as “echo-radio collision 
averters” and “Loran system” had been added. 
Further research on the landing system — a 
system for glide path indicators — working on 
45 ems and employing an equi-modulation path 
was taken up in U.S.A. New models of Stand- 
ard-Busignics “Automatic Radio Compass” with 
the extension of the frequency range to include 
band 150-1,500 KC/S had been produced to 
enable the pilot to take bearings on broadcast 
stations. A small hand-operated loop direc- 
tion-finder, combined with a “homing course 
indicator”, was also developed by S.T.C. Ltd., 
London. 

About 1936-37, for communication purpose 
the tendency was to use transmitters of higher 
and higher power both on medium and short- 
wave bands. The K.L.M. in 1937 introduced 
200-watt equippient for medium and short- 
wave .telegraphy on their routes to Batavia. 
Standard Telephones & Cables Ltd., London, 
completed in 1937 the development of a radio- 
telephone equipment with remote control sys- 
terpL for fighter aircraft. The expansion of civil 
'aviation and hence the need for radio channels 
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for communication purposes resulted in wider 
adoption of crystal control for transmitters. 
Transmitters for civil aircraft were equip- 
ped with upto 10 crystal-controlled spot 
frequencies. The demand for radio communi- 
cation for private aircraft led to allocation of 
wave-lengths in the ultra short-wave band. 
About 1932-33, a micro-ray communication 
sy,stem operating on 15 cm wave-length was 
installed for the British Air Ministry to work 
between Lympne and St. Inglevert aerodromes. 
It was to be used for announcing the arrival 
and departures of planes and for routine 
service messages. It was the first commercial 
application of the micro-ray communication 
system. 

(d) Radio Direction’’Finding . — Most of the 
direction-finding equipment developed during 
this period were covered under ‘Marine Radio’ 
and 'Aviation Radio’ ; and, therefore, this 
section would now be dealt with in brief. 

Direction-finding by reception method . — Loop 
direction-finder was followed by Marconi- 
Bellini-Tosi system of direction and sense- 
finding and subsequently by Marconi-Adcock 
system for operation on medium and short- 
waves. Other developments during the period 
were the cathode-ray direction-finder, spaced- 
loop direction-finder, pulse direction-finder sys- 
tem and compensated loop direction-finder. 
In addition, “Homing Device” and “Automatic 
Radio Compass” were invented and proved 
valuable. 

Direction-Finding by transmission method . — 
Radio beacons developed at the beginning of 
this period were considerably improved and 
new types as discussed in previous sections 
were evolved. 

Other radio aids to aerial navigation were — 

(1) Radio Range on long and U.H.F.-waves, 

(2) Makers of various types to increase useful- 
ness of (1), (3) Altimeters and (4) Instru- 

ment Landing Systems. 

(e) Radio Broadcasting . — Radio Broadcast- 
ing which originated about 1920 in Europe and 
America had phenomenal growth in many 
countries during its short career of about 25 
years. Its importance from view-point of (1) 
education, (2) spread of information and cul- 
ture, (3) entertainment, (4) publicity and (5) 
propaganda, was fully realised everywhere. It 
was recognized as a powerful tool in the hands 
of the State both during peace and war. In 
Great Britain and most European countries, 
Canada, Australia and Japan, the organization 
of broadcasting was a national monopoly in 
the sole interest of the nation. In the U.S.A. 
it was in the hands of private enterprise. In 
India and some other European and Asiatic 
countries it was controlled by the Government. 

The medium-wave band 200-545 metres was 
used for broadcasting. In addition, a portion 
of the long-wave band 1,000-2,000 metres was 
allocated for broadcasting in temperate 
countries and short- waves were allowed for 
broadcasting in tropical and semi-tropical 
countries as well as for “Overseas” broad- 
casting. The C.C.I.R. Conferences at Madrid 
and Cairo were most important so far as 
allocation of channels was concerned. In 
temperate countries the “regional” and “na- 
tional” broadcasting was on medium and long- 
waves respectively. In tropical and semi- 
tropical countries the “regional’^ and “national’' 
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broadcasting was on medium and short- waves 
respectively. For Overseas broadcasting, short- 
wave s were used on the beam principle. The 
total number of medium-wave stations in the 
whole world in 1939-40 was about 2,200, with 
the antenna power in watts per sq. kilometre 
about 0-1, A large number of short-wave sta- 
tions were installed in India, China, Iran, East 
Indies, Near-East, South American countries, 
etc. Overseas broadcasting on short-waves was 
carried out from England, France, Germany, 
Russia, Japan, India and North America. 

From 1925 to 1934, modulation at low-power 
level was generally in great favour with broad- 
cast transmitters. Since 1935, with increase 
in power of the transmitters, high effici- 
ency modulation systems had been hold- 
ing the field. “High power class B system” 
was employed widely all oyer the world. 
“Doherty System” was apphed to some trans- 
mitters in America, while “Chireix System” 
was in use here and there on the Continent of 
Europe. Series modulation at penultimate or 
final stage, invented by Ditcham of Marconi 
Co., was applied to several Marconi transmit- 
ters (he., installed at Droitwich, Motala, Delhi, 

. etc., about 1935). 

The extent to which this trend toward high 
power had already made itself felt was shown 
by the fact that about one in seven of 250 
existing medium and long-wave stations in 
1937 in Europe and North Africa were rated 
at 100 KW or over, and about one in four at 
50 KW or over, while 55 per cent, had a rating 
of not less than 10 KW. Two 150 KW M.W. 
transmitters were installed in Japan about 1937. 
In U.S.A., where broadcasting did not receive 
financial support from the Government sour- 
ces, the use of high power stations was not so 
widespread but transmitters with outputs of 
50 KW were not uncommon and manufacturers 
had in hand about 1938 designs for medium- 
wave transmitters upto 500 KW. This trend 
towards high power was also shown during 
1938-15 in short-wave transmitters which were 
built for ratings as high as 100 KW. “Inverted 
radio frequency amplifiers”, originally deve- 
loped for television transmitters, were used m 
B B C. Empire station 50 KW short-wave trans- 
mitter and in Eome station 10 KW S.W tr^s- 
mitters about 1939. The grid-controlled H.V. 
mercury arc rectifiers of steel tank type found 
increasing use in transmitters. The Marconi 
Co. developed a power-saving arrangement, 
called “the floating carrier system” which was 
incorporated in many transmitters. Mast radia- 
tor of series and shunt excitation types deve- 
loped tor medium-wave broadcasting to pre- 


After the Cairo Conference (1938), broad- 
casting wave-lengths were discussed at Mon- 
treaux (1939) and a new plan for the Euro- 
pean Zone was evolved. Much attention was 
given to the use of the synchronising systems, 
anti -sky wave and directive aerials to utilize 
the limited number of channels available to 
the best advantage. The plan for 1940 includ- 
ed an extensive use of these methods with, an 
increasing number of high power stations and 
involved 61 groups of synchronized networks 
and 48 cases of directive aerials for the Euro- 
pean Zone. 

Prof. Easu of Germany was perhaps the first 
to test the usefulness of wave-lengths below 
10 metres for broadcasting in cities during 
1929-30. Experiments with ultra short-wave 
A.M. system for local broadcasting on 7*85 m 
were also carried out in Holland during 1930- 
31, and its advantages realised. Ultra .short- 
wave F.M. (Frequency Modulation) broadcast- 
ing on frequencies 42-50 MC/S became very 
popular in U.S.A. and a large number of 
F.M. stations on Armstrong and Crossby 
systems had been installed. Experiments were 
also carried out on 84-112 MC/S and 100-165 
MC/S bands. Pulse Time Modulation system, 
invented in U.S.A. during 1945, was capable of 
transmitting a large number of broadcast pro- 
grammes simultaneously with a carrier fre- 
quency of the order of 3,000 MC/S. 

The straight and reaction types of broadcast 
receiving set for long and medium-wave bands 
evolved in the beginning of this period were 
replaced by modern superheterodyne broadcast 
receivers for operation on long, medium and 
short-wave bands. The modern receivers in- 
corporated many features like automatic volume 
and frequency controls, timing indicators, 
push-button tuning, band spread, stabilisation 
oif frequency calibration, negative feed-back, 
etc. Considerable attention was given to the 
development of F.M. broadcast receivers. It 
was now possible to have a broadcast receiver 
for F.M. signals on 42-50 MC/S and A.M. sig- 
nals on short and broadcast wave-bands. 
Further studies were made on super-regenera- 
tive receivers in U.S.A. and Japan for ultra- 
short-wave reception. 

(/) Television . — The possibility of seeing 
events at places remote from the obs.erver 
was a dream of humanity for many, centuries. 
The technical advances during the period 
under review made this dream an accomplish- 
ed fact. 

A number of workers made their contribu- 


tions to this field, among them may be men- 
tioned Campbell Swinton, Kerr, Baird, Zwory- 
kin, Dieckmann, etc. The “high definition tele- 

,trvic^ area became q“te popular, vision” was accompUshed by 1935-36. Modern 
the service aiea , method of scanning by electron beam (using 

inter-laced scanning) was evolved. Emithron 
Television and Baird Electron Cameras were 
developed. Outdoor broadcasts had started in 
several countries since 1937. Special type of 


Reception of .short- wave j^ignals by^ 


frequency diversity methods 


tion of programmes on medium-waves became 

fully established in many couffi^^ several countries smee ly^/. opeciai xype oi 

A tuning fork instated to U.SW. transmitter to handle this large band 

wave-length FTankfurt-on-Main, was developed. The Marconi-EMI high defi- 

more nrtwSs Sl the type i»tro«uced m 

other European countries. Two or. ^ore , 

cast transmitters o^^^^sionally mod^^^ w ^ 
identical programme . were operated with t 
carriers synchronised. 


London, transmitted 50 picture elements per 
second each of 405 total lines. Over half a 
dozen cameras were used. The feeble signal 
from the camera after amplification in an unit 
built into the camera itself was passed with 



o04 C/ii'fkrav('iyi.' i J'laif a Ceiiiuvy of Radio Communiccbtiofis fCurrent 

L Science 


synchronising' impulses through six stages of 
amplifiers designed to give linear amplification 
over 4 MC/S range. Two final stages in modu- 
lation amplifier employed high power water- 
cooled valves which wore arranged to modulate 
the linal stage of radio frequency transmitters. 
hR.F. circuits of the vision transmitter at 
Alexandra Palace consisted of a Franklin tem- 
perature-compensated M.O. followed by a doub- 
ler and five stages of r.f. power amplification 
at 45 MC/S, peak output of the transmitter 
being 17 KW. About 1937, Thomson-Houston 
high definition system installed by French P.O. 
in Paris gave 50 picture elements per second 
each of 455 lines and the vision transmitter 
gave 30 KW peak power on 46 MC/S. There 
was an advancement in the “intermediate film 
pick-up” in Germany. By means of a mecha- 
nical scanner, electron multipliers and a spe- 
cial process, a film scanner was produced 
which, photographed, developed and transmit- 
ted the picture within 16 seconds of the action. 
About 1939, National Broadcasting Company 
made a start with experimental television 
broadcasts using a transmitting antenna on the 
top of the Empire State Building in New York. 
From 1938 for the outside broadcasts two 
mobile units equipped with transmitters and 
receivers were used in London and the signals 
from them were received at Highgate whence 
they were conveyed to the Alexandra Palace 
at vision frequency on the television cable. 

Experiments on two-way television trans- 
mission were carried out in U.S.A., Great Bri- 
tain and on the Continent on the co-axial 
cables. With the invention of the Pulse Time 
Modulation system, it would be possible to 
work both one-way and two-way televisions 
on micro- wave carrier over very great distan- 
ces by use of “radio repeaters” installed at 
short intervals. 

A large number of manufacturers in XJ.S.A., 
Great Britain and on the Continent put in the 
markets during 1938-40 television receiver sets, 
prices ranged from about £40 to 100 per set 
which were not high considering circuit involv- 
ed. They consisted of two or more stages of 
carrier frequency amplification, frequency chan- 
ger, five or more stages of I.F. vision amplifier 
coupled together by band-pass filters and a 
second detector of special low impedance diode 
Valve. The output of the detector contained 
the picture signals and the synchronising im- 
pulses, and the picture signals were made to 
control the intensity of the light spot on 
' cathode-ray tube in the set. The scanning 
sequence was accomplished by two sets of 
deflecting plates connected to linear generators 
and the synchronising impulses locked the 
scanning circuits of the receiver with those of 
the transmitter. 

(g) Radar and Associated Systems . — The 
most phenomenal achievement of the World 
War II (1939-45) was the Radar. The funda- 
mental principle of Radar — the location of a 
distant object by obtaining its range, bearing 
and elevation (with respect to the observer) 
with the help of the reflected impulse-modulat- 
ed radio-wave and its basic' technique were no 
doubt simple, but around this phenomenon had 
grown up so many complex applications vary- 
ing widely in function and technique that 
they constituted- a new specialised branch of 


radio and electronic engineering. As during 
the war period, most of the work on Radar 
was done through British-American collabora- 
tion, only the developments in one country, 
namely. Great Britain, need be reviewed here. 
Dr. Sir Watson- Watt was the central figure 
associated with this work. It was known as 
early as autumn of 1935 that range, bearing 
and angle of elevation could be measured by 
radio- waves of wave-length about 10 metres 
for an aircraft by a single combined trans- 
mitting and receiving station. The radio- 
location station measured in 1935 range to 
1 Km and bearing to IV 2 degrees at 60 Kms. 
Angle of elevation to V 4 degree could be 
measured in 1937. Towards the end of 
1935, the “Home Chain Stations” on wave- 
lengths 10 to 12 metres were opened on the 
ea.stern coast of England. In 1938-39, Bute- 
ment in England experimenting on radio-lop- 
tion station on 1-5 metres for ship location 
recognized this as solution of the problem of 
detection of low-flying aircraft. Another home 
chain of stations on 1*5 metres was opened 
soon after. 

In 1940, several concerns, in co-operation 
with the Research Establishments of the Air 
Ministry and Department of Supply as well as 
the various universities (specially Birmingham 
University), were called upon to carry through 
a research programme leading to the develop- 
ment, design and construction of the “Centi- 
meter Radar” for anti-aircraft fire control, 
searchlight work, and use on aircraft and ship. 
In 1943, one company developed a 50 KW, 10 cm 
equipment known as GL3 for A.-A. fire control. 
Experiments were started in 1941 at M.O.S. 
Research Establishment on the automatic fol- 
lowing of aircraft by Radar Equipment, lead- 
ing to development of “Glaxo”. In 1944, with 
V-1 threat on London, the development and 
manufacture of a small Radar Unit working 
in 10-cm band known as “Cupid” (transmitter- 
receiver in which being mounted above the 
predicator) were carried through successfully. 
Many types of air-borne equipment like H 2S 
system — an extension of P.P.I. (Plan Position 
Indicator) system — were designed and manu- 
factured. 

The heart of the centimetric Radar^ — the “high 
power njagnetron” working on the cavity reso- 
nance principle — was developed on the basis 
of work by research groups at Birmingham 
University and General Electric Co. These 
magnetrons could be built to generate up to 
2,500 KW on 10 cm wave-length and 100 KW 
on 3 cm wave-length. Mercury vapour thyra- 
trons were developed for Radar modulator 
work. Stable crystal valves to be used as first 
detector or converter. Klystrons (invented by 
Varian Brothers in U.S.A.), dielectric guides, 
etc., were all extensively studied and developed 
during 1940-45. 

The years 1940-45 also saw development m 
“Servo-mechanisms” for accurate remote posi- 
tion control for searchlights, guns , and Radar 
aerial system. For insulation of centimetre 
wave aerials and other components, the well- 
]mown low-loss material — “polythene” — was 
invented and widely used. 

Several other navigational systems based on 
Radar or pulse transmission technique, namely, 
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Radar Beacons, Beacon Navigation systems 
(“Oboe”, “Gce-H”, “Shoran”, and “micro-H’’’ 
s.ystems), Gee and’ Loran, were developed 
Radar proved not only to be a powerful wea- 
pon during the war period but would continue 
to do so during the peace time in various 
iields. ' ' • 

In addition, Radar would prove to be a 
powerful instrument in the hands of research 
workers. Investigations which could not be 
taken up up-to-date would now be carried out 
easily. A few months ago, as a result of U.S. 
Army radar experiments during which radio- 
waves w^erc recorded to have - reflected back 
from the Moon (situated about 238,000 miles 
from the Earth), it was thought that topogra- 
phical mapping of the planets, determination 
of their composition, communication with 
them and' rocket trips to them would be taken 
up in near future. Almost simultaneously the 
Australian Radio physicists associated with the 
Council of Scientific and Industrial Research of 
that country, announced their having estab- 
lished Radar contact with the Sun. 

(h) State of Knowledge of Radio-Wave Pro- 
pagation . — In 1925, Appleton and Barnet as 
well as Smithrose and Barfield in England, 
and Breit and Tuve in U.S.A., gave an experi- 
mental proof of the existence of an atmospheric 
ionized layer from 90 to 125 km above the 
earth (as obtained in temperate countries) 
called “Kennelly-Heaviside Layer” (main E or 
E, region). Later on in 1927, Appleton dis- 
covered an upper ionized region from 240 to 
350 Kms above the earth called- “Appleton 
Layer” (main F or F., region). The “magneto- 
ionic theory”’ given by Appleton and Hartree 
was experimentally corroborated. Consider- 
able amount of valuable work was done in 
most of the countries on the equivalent height, 
maximum equivalent ionic density, ionic gradi- 
ent, collision frequency, nature of charged 


particles and ionising agency' relating to the 
different layers. The nature of propagation 
of long, medium, short and ultra-short and 
micro-waves was fully investigated.' The 
existence of an ionized layer between “E” and 
Ozone layers — “D Layer” — specially during the 
day -light hours, was discovered in 1928 by 
Appleton. Experiments during this period also 
indicated existence of ionized regions in tropo- 
sphere and lower stratosphere, called “C lay- 
ers”. The effect of 11-year sunspot cycle on 
■ the ^propagation of short and longer waves was 
studied. Valuable contributions were made 
during the period on (1) Reflection of radio- 
w'aves from the ground, (2) field strength 
measurements, (3) fading and fading control, 
(4) polarization of signals and (5) atmosphe- 
rics (including their wave-forms, their direction 
of arrival, their number/minute and their 
intensity on various wave-lengths). 

IV. Conclusion 

No science or technology has ever made such 
a phenomenal advancement within half a cen- 
tury as this Radio. Even its different branches 
have become vastly speciailised subjects. From 
its modest beginnings in laboratory, it got 
firmly transplanted into’ the life of man. 
Radio is now indispensable to the nation both 
during peace and war. It is hoped that in 
future full-fledged Institutes (to be called 
Radio Institutes) solely devoted to advanced 
instruction, research and development in differ- 
ent branches of Radio will be established 
instead of allotting a single Department to this 
very important subject in a science or engi- 
neering institute. 


A^ole . — The cost of printing this contribution has been 
defrayed by a generous grant from the Rockefeller Founda- 
tion for the publication of results of scientific work made 
to us through the kindness of the National Institute of 
Sciences, India. — £d. 


ENGINEERING RESEARCH 

outstanding event marking a new era in 
the history of engineering progress in 
Hyderabad was the gracious Firman-e-Muharik 
of His Exalted Highness the Nizam giving his 
Royal assent to the establishment of an Engi- 
neering Research Department in the State. 

In inaugurating the new Department, the 
Nawab Sahib of Ch attar i, the then President 
of . H.E.H. tlie Nizam’s Executive Council, 
declared: — ‘ 

India is a poor country and any con- 
ception, however beautiful and good it may 
be^ is of no value if it is beyond the financial 
. means of the country and, therefore, it is for 
the engineers to find opt how to make things 
.cheaper, so that wc may be able to give the 
benefit of good houses, bridges, .communica- 
tions, etc., to the poor. Your ' Research De- 
partment will be, I hope, one of the blessings 
. of the Osmania regime, which will remain 
in the history of Deccan as one' of the bright- 
est periods for progress and improveihents.” 

The fulh scheme of the Engineering Research 
Laboratories is contemplated to be worked out 
in such a way that the . whole - plan may be 
nrogressively developed in yearly stages as. a 


IN HYDERABAD STATE 

Five-Year Plan. ' For the preparation and the 
execution of this plan, the Government has 
appointed Dr. S. P. Raju as the Director. He 
will in addition to this be responsible for 
initiating, organizing, co-ordinating and direct- 
ing engineering research in the Hyderabad 
State. The scope of the Department will in- 
clude problems connected with all branches of 
engineering like (1) Irrigation, (2) Soil Me- 
chanics, (3) Building Materials, (4) Building 
and Housing Research,^ (5) Roads, (6) Public 
Health Engineering and (7) Hydraulic Machi- 
nery. 

After careful consideration it has been de- 
cided to locate the permanent laboratories 
below Himayatsagar • which is one of the two 
reservoirs constructed as a flood preventive 
measure after’ the disastrous flood of 1908. 
The site extending over an area of about ,500 
acres of land is at the commencement of the 
Irsalgandi Channel which carries the supply of 
drinking 'water to- the southern portion of 
Hyderabad City. The site ensures^ an adequate 
and continuous supply of water for large-scale 
hydraulic experiments and provides a quiet 
and congenial atmosphere for research with 
sufficient scope for future expansion. 
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To make Lhe station .i soil-contained unit, it 
is plauncxi to construct not. only laboratories, 
library, etc., but also quarters for the stall with 
all civic and social amenities and a guest house 
for visitors. 

At the suggestion of the Director, it has been 
decided that while arrangements are in pro- 
gress for the development of the Himayatsagar 
site), research work may be undertaken in 
temporary siieds erected in the grounds of the 
Red Hills Water Reservoir. Various problems 
received from the different branches of the 
P.W.D. and the Local Fund Department are 
already under investigation in the different 
laboratories. 


1 Current 
L Science 

The initial plan includes : — 

(1) Expenditure of Rs. 3 V 2 lacs for the ac- 
quisition of 500 acres of land under Himayat- 
sagar and the partial development of permanent 
laboratories and staff quarters; 

(2; Expenditure of about Ks. 3,20,000 for 
sheds, equipment, etc., for starting research 
work in temporary laboratories; 

(3) Establishment of a field research station 
in Nizamabad, for investigation of engineering 
problems connected with Nizamsagar develop- 
ment at a cost of Rs. 67,000; and 

(4) Reservation of Rs. 20,000 for the train- 
ing of research personnel. 


SYNTHESIS OF FOLIC ACID 


T AST year Angier et aU announced the syn- 
^ thesis of a compound showing physical and 
biological properties identical with those of the 
L. Casei factor (folic acid) isolated from the 
liver. The synthetic product, when administer- 
ed orally or parenterally in daily doses of 
5-15 mg., proved effective in sprue,- Addisonian 
pernicious anaemia,-* macrocytic anaemia of 
pellagra, sprue, pregnancy or of nutritional 
origin,* megaloblastic anaemia of infancy''^ and 
chronic diarrhoea.** 

In view of the dramatic results reported on 
the haemopoietic activity of folic acid, further 
details of the chemical constitution and synthe- 
sis of folic acid were anxiously awaited. A 
recent communication by the same group of 
16 authors'^'*' hailing from the Lederle Labora- 
tories and Calco division of the American Cyna- 
mid Company discloses particulars of the degra- 
dation reactions used to characterise the liver 
L. Casei factor, based on which the following 
structure was postulated : — 


ing about 15 per cent, of the biologically active 
material was purified by removing impurities 
precipitable by barium, extractable by butapol 
and adsorbed by charcoal and finally crystal- 
lizing the active material at pH 3*0. The name 
pteroylglutamic acid has been suggested for 
this compound. 

This synthesis marks the culmination of 
active research work on different lines, viz-, 
the elucidation of the chemical nature of the 
anti-pernicious anaemia factor of liver, the 
L. Casei factor and vitamin Be, the anti- 
chick-anaemia factor, etc., and opens up a new 
chapter in the study of haemopoietic substan- 
ces. Although the synthetic folic acid has 
proved very effective in the treatment of 
macrocytic anaemias, it is interesting to note 
that the highly concentrated liver extracts of 
proved activity (15 U.S.P. units per c.c.), when 
tested microbiologicaliy and on chicks, was 
found to contain hardly 1*0 of free folic acid 
per c.c. even after treatment with vitamin Be 
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Proof of the above structure was afforded by 
two methods of synthesis. The first method of 
synthesis consisted of reacting equimolecular 
amounts of 2, 4, 5-triamino-6-hydroxy-pyri- 
dine, p-aminobenzoyl-1 (+) -glutamic acid, and 
2-3-dibromopropionaldehyde in the presence of 
an acetic buffer. 

The second method of synthesis was carried 
out by reacting 2, 3-dibromopropionaldehyde 
with pyridine and condensing the product with 
2, 4, 5-triamino-6-hydroxy pyrimidine and potas- 
sium iodide and reacting the resulting pro- 
duct with p-aminobenzoT/I-l(-l-)-glutamic acid 
and sodium methoxide in ethylene glycol at 
140*^ C. ... 

In either method, the crude product contain- 


* R. B. Angier, J. H. Boothe, B. L.. Hutchings, 
B. L. H. Mowat. J. Semb, E. L. R. Stokstad, 

Y. Subbarow, C. W. Waller, D. B. CosuUch, M. J. 
Falirenbach, M. E. Hultquist, E. Kuh, E. H. North ey, 
D, R. Seeger, J. P. Sickels and J. M. Smith, Jr. 


conjugase.-'^ Perhaps the antipernicious anae- 
mia factor is a compound closely related to 
folic acid. Future research is expected to 
throw more light on this aspect and on the 
nature of the “intrinsic’' and “extrinsic” factors. 

G. B. R. Sarma. 
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SLEEP AS AN ADAPTATION PHENOMENON 


BY 


INUERJIT SINGH and Mrs. SUNITA INDERJIT SINGH 


(Physiological Laboratory, Dow Medical College, Karachi) 


I?XPERIMENTS on unstriated muscle have 
^ shown that activity is accompanied by 
concomitant inhibition, known as adaptation or 
accommodation, the extent of which varies. 
If tills inhibition equals or exceeds the excita- 
tion process which produces it, then the tis- 
sue may be said to be in inhibition or asleep. 
Adaptation to this inhibition or adaptation^*- 
would result in awakening of the tissue, and 
the cycle would then be repeated. 

Pavlov has described sleep as a kind of 
interna.1 inhibition. Kleitman and others*^ con- 
fess some difficulty in understanding what 
constitutes the inhibitory impulse concerned in 
going to sleep naturally, where it arises and 
how inhibition is abolished previous to akawen- 
ing. These difficulties can be explained as 
above if sleep is considered to be an adapta- 
tion phenomenon. 

The depth of sleep may be measured in a 
number of ways.’ It is found that there are 
wide individual variations, but often sleep in- 
creases in depth until two or three hours after 
the onset of sleep, it reaches its maximum. 
After this it decreases until six hours after the 
onset of sleep, and then stays approximately 
uniform. Just before the time to wake up is 
reached, it becomes very light. This curve of 
intensity of sleep is very similar to the curve 
of adaptation in unstriated muscle (Fig. 1). 



FlG. 1. MytUun muscle. 1st contraction represents 
one following stimulation with alternating current 
(A. C.) 10 volt.s for 10 sec. The second with A.C., 10 
volts for 10 minutes. 

Just as the variations in sleep in individuals 
arc many, so also the curve of adaptation in 
unstriated muscle to alternating current varies 
greatly in different muscles. This similarity 
suggests that sleep is an adaptation phenome- 
non, brought about by previous activity, and 
probably due to accumulation of calcium in 
some parts of the nervous system. The onset 
of sleep would then be due to adaptation and 
awakening, adaptation to adaptation. On this 
view, practically most of the phenomena con- 
nected with sleep can be explained. 

The sleep of the infant, — The continuous 
sleep of the infant may be said to be due to 
rapidity of adaptation, and slow adaptation to 
this adaptation, as happens in some Mytilus 
and frog stomach muscles ^ (Fig. 2). It 
that as age advances, this adaptation to the 
original stimulus becomos less; and adaptation 
to adaptation more rapid, as is found in some 
unstriated muscles. 



The problem of sleep has been approached-' 
from the viewpoint that sleep is the basal state 
and wakefulness is a superimposed condition. 
This may be likened to an analogous state in 
some unstriated muscles, when the residual or 
threshold adaptation appears to be high, the 
factor causing adaptation appears to be in- 
creased in its free state, and more labile. With 
ageing these two factors diminish in intensity 
as happens with unstriated muscles which 
become more sensitive. 

Sleep of the adult. — In sleep of the adult the 
adaptation to . initial adaptation appears to be 
more rapid. As ih adults or children, un- 
striated muscle may show one or two maxima 
(Fig. 3) wide variations are shown by adults 
as well as by unstriated muscle. 



FIG. 3. Myiilns muscle. Stimulation with A.C. 
10 volts for 20*minutes. 


Disturbances of sleep. — Intractable insomnia 
will' be due to lack of adaptation ; in some 
unstriated muscles there is hardly any adapta- 
tion (Fig. 4). In others there is more adapta- 



FlG. 4. Mytilus muscle. Stimulation with A.C. 10 
volts for 5 minutes. 
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with dre'ains. In some individuals sleep may 
he deep <)f short duration. This will be due 
to rapidity of adaptation to initial adaptation, 
as tnijy bo found in iinstriated muscle. 

Kvidcncc that, sleep is due to ada^natiou. — If 
.sleep is due to _ adaptation, then it will be the 
result of activity. It is common knowledge 
that one* desires to sleep if one is tired, in 
iin.siriivted muscle, fatigue and adaptation arc 
tlie .same.*’*'’ The great inclination to go to 
slec^]) as a rcjsult of excessive use of the eyes, 
the auditory apparatus or muscles is thus 
accounted for on this lvypothc.sis. 

The c'/Teet of activity is also shown by the 
fullowing (experiment. Three .students did not 
sleep oin^ night. Tlio next day they could keep 
awake without much difliculty, but if they 
attendt'd a lecture on nervous system, and paid 
attention to it, they fell asleep. 

An interesting fact is that in unstriated mus- 
cle subliininal stimulation pj'oduces inhibition 
when greater stimulation excites the muscle;'* 


this i.s (kie to the fact that adaptation accom- 
panying the excilal ion exceeds the latter, thus 
causing inhibition insted of contraction. The 
saine apj)cars to apply to sleep. Thus an infant 
may be pul to sleep by rocking, patting or 
mild sti’oking of the back; travelling in a vehi- 
cle |.n*oduces sleep. Lullabies act in a similar 
way. Even adults fall aslcej) in a running 
train; monotonous stimuli thus induce sleep; 
these stimuli if excessive will produce the 
opposite result. Procedures {)reparatoj\y to 
1 ‘outine sleep in oner's life reduce excessive sti- 
mulation; thus it is found in unstriated mus- 
cle, that if the stimulation is excessive then 
inhibition or adaptation [)rocess is overcome 
(Fig. 7). Adaptation may not be equal in all 
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parts of the cortex, thus accounting for sleep- 
walking, dreams, persistence of the sense of 
lime during sleep, sensibility of the mother to 
the voice and movements of the cliild. 

The injection of dilute calcium chloride into 
the tliird ventricle has been found by Dcmole 
to produce sleep. So it is possible that sleep 
is due to local accumulation or liberation of 
calcium in some part of the nervous system. 
There is a fall of the blood calcium in normal 
sleep and in that produced by sedatives and 
hypnotism." This may be due to its with- 
draw! by the nervous system. 

Adaptation may be effected by chemicals and 
from impulses frcmi other parts of the brain, 
sLuVn as a “sleep centre”. The effect of raw 
hen’s eggs on one kind of insomnia'^ suggests 
that chemicals may effect this adaptation. 


1. Singli, r., O/rr. .SV/., 1943, 12, 5(1. 2. — , /'ov. 

/W. Sri.y 1944, 19, 91. :i. Wigj^.us, E. j., /V/jva> 
lo^y hi. Health and Disease ^ London, 1914. L . find., 
London, 1944. 5. Kleitnum, N., Physiol. AVr., 1929, 

9, 024; “Sleep and Wakefulness,” Univ. of Ehlcago 
Press, 1939. Quoted from (1. f. Wiggers. (> Singh, (. 
J, PhyswLy 1938, 92, 02. 7. M(*l)o\vall, R. J. S., 

f/andhook of Physioloi^y and Bioehemist 1941, London. 
8. Singh, I., Paneet , Sept. I4tlw 19.30, (i30. 


RADIO-ISOTOPES FROM ATOMIC PILES 


'piT.K cyclotron was a useful source of radio- 
-*■ isotopes and put at the disposal of research 
workers in medicine, biology and chemistry a 
supply of “tagged” or “labelled” atoms — atoms 
that can be traced and counted by convenient 
physical means. But in this field the cyclotron 
is now eclipsed by the atomic pile that was 
devised in connection with the atomic bomb 
programme! The uranium, chain-reacting pile 
is far more efficient for synthesising these iso- 
topes which for the first time are becoming 
available in really large quantities. • Whereas a 


millionth of a gram of a radio-isotope used to 
be something to talk about, radio-isotopes are 
now being prepared by means of the atomic pile 
in grams and. in some cases, kilograms. A 
month ago it was announced by the U.S. War 
Department that one hundred isotopes were 
coming into large-scale production and would 
be made available to hospitals, industrial and 
university research laboratories, and medical 
research institutions. 

— (Discovery, August 1946, p. 227). 
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A CASE OF PERSISTENCE OF THE LEFT SYSTEMIC ARCH IN A 
WEAVER BIRD, PLOCEUS PHILIPPINUS PHILIPPINES (LINNE)='' 

By BISWAMOY BISWAS, M.sc. 

(B.esearch Scholar , Zoological Survey of India) 


Introduction 

DECOKDED cases of arterial abnormalities 
^ in birds are few. The majority of these 
abnormalities represent persistent embryonic 
vessels. Mackay (1888) recorded ligamentum 
botalli ^arteriosum) and a ligamentous vestige 
of the left systemic arch in some species of 
birds. Hochstetter (1890) cited two cases of 
obliterated ductus arteriosus on one side in 
Aqiiila nanna and Circus cineraceus. Finn 
(1891') recorded the presence of right ductus 
caret ic us (misnamed ductus botalli by him) in 
Nycti corax violaceus and Dafila spinicauda. 
Beddard (1898) mentioned the presence of a 
lumen in the vestige of the left systemic arch 
in Spizeetus and Aceros. Bhaduri (1939) de- 
scribed the persistence of the right ductus 
caret ic us in the pigeon Columha livia inter- 
media. Glenny (1939, 1940) recorded the pre- 
sence of a functional left systemic arch in 
Cerylc alcyon. He also recorded the occur- 
rence of the right ductus caroticus in Zenaidura 
macroura caroliriensis (1940 a) and in Dryo- 
bates u. villosus (1943), and of the right liga- 
mentum caroticum in Loxipasser anoxantha 
and Loxigilla violacea affinis (1942). He fur- 
ther described the presence of a short lumen 
in the distal part of the vestige of the left sys- 
temic arch while its anterior portion^ per- 
sisted ns ligamentum aortae in four species of 
Trogoni formes (1943 a). Recently two more 
cas:s of persistence of the right ductus caroti- 
cus in the pigeon are reported by Subhapradha 
(1944) and Mathew (1944). Glenny (1940-45), 
and Bhaduri and Biswas (1945) have shown 
that the ligamentum botalli of the right or 
left or both sides are present in a large major- 
itv of adult birds. 

‘in the course of my studies on the cervical 
and thoracic arteries of birds I recently came 
across an interesting case of the persistence of 
the left systemic arch in a weaver bird, Plo- 
ccus p. philippi7ius (Linne). So far as I am 
aware no fully developed left systemic arch 
has been recorded from any adult avian 
species. 

In thi.s connection I should like to express 
my indebtedness to Dr. M. L. Roonwal, m.sc., 
ph.i). (Cantab.), f.n.i., Assistant Superintendent, 
.Zoological Survey of India, and to Prof. J. L. 
Bhaduri, of the Zoology Department, Calcutta 
University, for some helpful suggestions m the 
preparation of this article. 

‘ Description 

The specimen was an adult female, and was, 
as far as could be seen, normal in all respects, 
except in the possession of a left systemic 
arch (Text-Fig. 1), which normally persists m 
a more or less obliterated condition in adult 
birds. The arterial system of the specimen 
was injected in the usual way. 

* Published with permission of the Director, 
Zoological Survey of India, 


The systemic arches (2) arise from a com- 
mon root (1), and each sends the correspond- 
ing innominate artery (3), which as usual 
dividEs into the common carotid (4) and the 



Text-Fig. 1. Main arteries in the region of the 
heart of the abnormal specimen of Flocem p. philips 
pmus (ventral view). 

subclavian (5). The right systemic arch (2R) 
curves over the right bronchus towards the 
dorsal bodywall, whence it passes backward to 
form the dorsal aorta (6), which at once gives 
rise to the coelic artery (1). The course of the 
left systemic arch (2L) is similar to the right 
one. It is, however, narrower than the right 
arch and gradually thins out into a solid strand 
(X) at the distal end where it joins the dorsal 
aorta. There is a lumen in the left systemic 
arch as • is proved by the presence of the in- . 
jection mass in it. The lumen gradually dimi- 
nishes, becomes extremely fine, and is closed 
distally from where the arch is ligamentous. 
A small vessel (8) is seen to be given off from 
this arch near the distal end of the lumen. It 
is a very fine vessel and could be traced upto 
the pleura of the left lung. 

A ligamentum botalli (9) is found on each 
side connecting the pulmonary (10) with the 
systemic arch. 

Discussion 

Ligamentous vestige of the distal part of the 
left systemic arches are common in birds, as 
shown by Mackay (1888),t Beddard (1898), 
Glenny (1940-45), and Bhaduri and Biswas 
(1945, and unpublished observations). Mackay 

tHe described the ligamentous vestige of the left 
systemic arch together with the left ligamentum 
liotalli as ductus botalli. 
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Whale Meat for Human Consumption 
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WHALE MEAT’ FOR HUMAN CONSUMPTION 


^HE Department of Scientific and Industrial 
Research is sending a team to the Antarc- 
tic to make a scientific study of the possibil- 
ities of using lean whale meat for human 
food. The problems of selection, transport, 
storage and distribution of the meat will be 
investigated. 

The scientists sail for the Antarctic this 
month in the whaling factory ship '‘Balaena”. 
The expedition has been made possible by the 
collaboration of Messrs. United Whalers, who 
have generously provided a scientific labora- 
tory and facilities for the investigation on 
board this new ship. 

In the years before the war the world pro- 
duction of whale oil averaged about 500,000 
tons a year, although there was considerable 
yearly fluctuation. In the production, of this 
oil about 600,000 tons of lean whale meat was 
handled by the British and Norwegian whaling 
fleets. Some of this was de-hydrated and con- 
verted into animal feeding stuffs and fertilis- 
ers, but the rest was thrown back into the sea 
after the extraction of the oil. 600,000 tons 
of meat is something like half the pre-war 
import of meat into this country, but previous 
scientific enquiries have shown that only a 
proportion of this amount of whale meat can 
be suitable for human food. 

The whale, besides providing an important 
supply of animal fat, in the form of whale oil, 
represents a potentially large supply of animal 
protein, which is untapped for food uses. A 
study of the possibilities and problems con- 
nected with the utilisation of whale meat is 
clearly of considerable practical importance at 
the present time. It is against this background 
that the Department of Scientific and Industrial 
Research has planned to send this expedition 
to the Antarctic. The results of the investiga- 
tion will be followed with interest by the 
Ministry of Food, with whom the D.S.I.R. is 
co-operating closely. 

This will be the second occasion that the 
D.S.I.R. has sent an expedition to the Antarctic. 
In 1939-40 the Department sent out a small 
team under the leadership of Lieut-Coinmander 
Marr, who has much previous experience of 
whales and whaling in connection with the 
investigations of the Discovery Committee. 
The results of that earlier expedition confirm- 
ed, what whaling personnel have always claim- 
ed, that the meat of the whale is perfectly 
wholesome. Fresh whale meat can be very 
good to eat scarcely distinguishable from 
beef. I 

Like other meats, the quality and properties 
of whale-meat vary in different parts of the 
animal ; they also vary according to age and 
sex and in the different types of whale 
(Blue, Fin, Humpback and Sei). The general 


question as to how to make the best use of the 
lean meat of the whale can only be answered 
when more is known about the variability in 
the properties of the meat and about the basis 
upon which the meat could be selected for 
different food uses. There is no doubt that 
some proportion of the total would form a 
good and attractive meat if the problems of 
salection, transport, storage and distribution 
could be solved; and there is little doubt that 
types of whale meat which might be unsatis- 
factory for use as fresh meat, could be used 
for making highly nutritious and palatable 
processed foods. 

The research team which is being sent out 
to the Antarctic this coming season will make 
a detailed study of the catch of the whaling 
factoiy ship ''Balaena'\ Records will be kept 
of the size, species and various characteristics 
of the individual whales as they come aboard. 
The team will test the meat for palatability 
and carry out systematic studies in the labora- 
tory on board in order to relate palatability 
to such characteristics as colour, acidity and 
nitrogenous extractives, which are the main, 
constituents of meat extract, especially import- 
ant for flavour. Separate records kept by an 
Inspector of the Ministry of Agriculture, and 
Fisheries and by a biologist, who is being sent 
out by the Discovery Committee, will ensure 
complete documentation of the catch of this 
particular factorj^ ship which may amount to 
perhaps 1,500 whales. It is hoped that the 
information obtained, in conjunction with the 
data collected by inspectors of other vessels, 
may make it possible to give a fairly accurate 
estimate of the characteristics of the lean meat 
of the present population of whales in the 
Antarctic. 

The expedition will be led by Dr. R. A. M. 
Case, who has been lent to the Department of 
Scientific and Industrial Research by the Royal 
Navy Physiological Laboratory, .where he has 
been studying the effects of high temperature, 
humidity and pressure on submarine crews. 
Dr. Case will naturally be interested in the 
general physiology of the whale and the bodily 
mechanisms which enable this curious mammal 
to lead a submarine existence. This subject 
is by no means unconnected with the qualities 
of whale meat as a food, because the character 
and composition of the muscles of the whales 
are adapted in several striking respects to the 
requirements of its under-water existence. 
There are indications from work carried out 
with material from earlier expeditions that, as 
an indirect consequence of this submarine 
adaptation, the proteins of whale meat are of 
exceptional value for growth in comparison 
with the meat proteins of land animals. 
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INTERFERENCE BY CERTAIN SUB- 
STANCES IN THE ESTIMATION OF 
THIAMINE BY THE THIOCHROME 
METHOD 

The chemical methods employed for the esti- 
mation ol' thiamine fall into two groups : 
( I ) the colorimetric method and (2) the thio- 
chrome inethocL A variety of substances have 
been shown to interfere in the colorimetric 
estimation of thiamine [Prebluda and McCol- 
lum (1939); Mclnick and Field (1939); Em- 
met, Peacock and Brown (1940); Kirch and 
Bergcim (1942) and Sealock and Goodland 
(1944)1- A systematic study of this interfer- 
ence by certain sul)stances in the colour deve- 
lopment with diazotised p-aminoacetophjenone 
lias been recently carried out by Scalock and 
Goodland (loc. cit). They i:ound that the pre- 
sence oI heavy metal salts, potassium fern- 
cyanide, hydroxyl amine, hydrogen sulphide, 
cysteine, iodine and sodium sulphite markedly 
influenced the reactivity of thiamine with the 
diazotised p-aminoacetophenone reagent, there- 
by giving low values for thiamine. Such^ a 
study, however, has not been carried out with 
the other chemical method, namely, the thio- 
chrome method, employed for the estimation of 
thiamine. Thus, it was felt to be of interest 
to undertake this investigation, which was also 
of practical value, since the thiochrome method 
is being used in our laboratories for the routine 
assays of thiamine in foodstuffs and other 
biological materials. , ^ ^ 

The various substances under test were dis- 
solved in water and such aliquots were added 
to the reaction mixture, so as to attain the 
final concentrations of the interfering substan- 
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ces ranging from. 10~-M to IQ-'^’M. The re- 
action mixture consisted of 10 ml. of the test 
solutions 4- 8 ml. of M/10 phosphate buffer 
p.H 7*4 and 1 ml. of thiamine solution contain- 
ing 100 Mp ; the final volume of the reaction 
mixture was adjusted to. 20 ml. and it was 
incubated at 37° C. One aliquot was pipetted 
out as soon as thiamine was added to the re- 
action mixture and another after 90 minutes. 
The amount of the vitamin remaining in these 
two aliquots was estimated according to Bhag- 
vat’s (1943) method. A parallel incubation 
was carried out with 100 t^g thiamine dr phos- 
phate buffer pH 7-4. This served as a control. 
Following substances were tested : 

(1) Mercuric chloride; (2) Silver nitrate; 
(3; Sodium tungstate; (4) Potassium ferri- 
cyanide : (5) Stannous chloride; (6) Ferric 

chloride; (7) Sodium nitrate; (8) Barium chlo- 
ride ; (9) Zinc sulphate ; (10) Arsenious acid ; 
(11) Iodine ; (12) Sodium pyrophosphate; 

(13) l^otassium oxalate; (14) Lead nitrate; 
(15) Sodium hydrosulphite ; (16) Cysteine ; 

(17) Potassium permanganate; (18) Sodium 
sulphite; (19) Hydrogen sulphide; (20) Gluta- 
thione ; (21) Potassium iodide; (22) Sodium 

nitrite; (23) Calcium chloride; (24) Potassium 
perchlorate; (25) Barium nitrite; (26) Bro- 
mine; (27) Manganese dioxide; (28) Potas- 
sium iodate; (29) Formaldehyde; (30) Acet- 
aldehyde; (31) Hydroxyl amine. 

Out of 31 substances tested, only 9 were 
found to interfere with the thiochrome test. 
Low recovery of the added thiamine was ob- 
tained in the presence of these 9 substances, of 
which, mercuric chloride, silver nitrate, potas- 
sium permanganate, iodine and bromine, pro- 
duced the greatest effect; hydroxyl amine, 
sodium sulphite, hydrogen sulphide and sodium 
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pyrophosphate were somewhat less effective in 
the concentrations used. Further, the inter- 
ference encountered by these substances was 
found to increase on incubation. Substances 
such as sodium tungstate, potassium ferricya- 
nide and cysteine, which were shown by Sea- 
lock and Goodland (loc. cit.) to affect markedly 
the thiamine values obtained by the colori- 
metric procedure, were found to be ineffective 
when the thiochrome method was employed for 
the assay of thiamine. 

Next, an experiment was planned to find out 
if the interference encountered was a function 
of tlie relative concentrations of the interfering 
compound and thiamine. The results illustrat- 
ed in Table I show that it was so. 

Table I 

Percentage recovery oj added thiamine at 
different conceyitrations of the interfering sub- 
stances 

Reaction mixture : 8 ml. M/10 Phosphate 

buffer (pH 7-4) -}- 1 ml. thiamine solution. 
(100 mq) + 10 ml. solution of the interfering 
.substance. Final volume 20 ml. 


Substance 

Final con- 
centration 
of the sub- 
stance 

Percentage recovery of 
added thian.ine 

0 minute j 90 minutes 

Mercuric 

n 

X 

10 

4 

M 

46*4 

4-5 

chloride 

5 

X 

10~ 

5 

M 

82*2 

12-5 


1 ^ 

X 

10 

y 

M 

100-0 

100-0 

Silver 

5 


10~ 


M 

14-3 

0-0 

nitrate 

' 1 

X 

10" 

.•{ 

M 

27-3 

0-0 


i ^ 

X 

10 


M 

33-0 

18-8 


1 

X 

10" 

‘1 

M 

36-0 

36-0 


1 

X 

10' 


M 

86-4 


locli ne 

1 

X 

10* 

2 

M 

I — 

9-1 


1 

X 

10" 

3 

M 

0-7 

7-1 


! 

X 

10’ 

4 

M 

100-0 

21-4 

Sodium pyro- 

1 

X 

10- 


M 

03-3 

28-8 

pho.sphate 

1 

X 

10" 

a 

M 

100-0 

100-0 

Potassium 

1 

X 

10" 

■2 

M 

9-4 

3-4 

pennanga* 

nate 

1 

1 

X 

X 

10 

10 

a 

•1 

M 

M 

70-4 

90-3 

4-5 

4-6 

1 

X 

10 


M' 

100-0 

100-0 

Hnmiine 

1 

X 

10 

2 

M 

1.7-4 

0-0 

1 

X 

10- 

-a 

M 

68-2 

0-0 


1 

X 

10“ 

■4 

M 

90-9 

9-5 


1 

X 

10" 

5 

M 

90-0 

16-7 


1 

X 

10" 

-« 

M 

100-0 

85-7 


The influence of the pH of the reaction 
ture on the extent of the interference exerted 
by the different substances was studied nexu 
Thiamine solution was 

of the interfering substances at different pH^ 
(Acetate buffer was used ^ 

4 to 5-6 and phosphate buffer to obtain 
pH 7-4) and the amount of thiamine left ov 
was estimated (Table II). 


Table II 

Effect of pH on the percentage recovery of 
added thiamine in presence of : 

Reaction mixture : 8 ml. of M/10 buffer + 

1 ml. thiamine (100 Mp) -f- 10 ml. of solution 
of the interfering substance. Final volume 
20 ml. 


Substance 

Concentra- 
tion of the 

pH 

Percentage recovery of 
added thiamine 


substance 

0 minute 

90 minutes 


Mercuric 

1 X 10~^ 

5 

1 

1 6-0 

chloride 


5-a 

— 

6-4 


- 

7-4 

46-4 

4-5 

Silver 

1 X 10-3 

4 

25-0 

14-3 

nitrate 


5 

25-0 

14-3 



5-6 

21-4 

14-3 



7*4 

27-3 

0-0 

Iodine 

1 X 

4-0 

18-2 

12-5 



5*0 

18-2 

8-3 



5*6 

13-6 

8-3 



7-4 

6-7 

7-1 

Potassium 

1 X 10-3 

4-0 

72-7 

12-5 

permanga- 

,, 

5-0 

81-7 

8-3 

nate 


5-6 

81-7 

8-3 



7*4 

88-2 

0-0 


The interference encountered in the presence 
of different substances tested above is not de- 
pendent on the pH of the reaction mixture. 

The results presented in this paper and those 
reported by Sealock and Goodland (loc. cit) 
definitely show the limitations of the two 
chemical methods used for the estimation of 
thiamine. The thiochrome method appears to 
yield better results than the colorimetric pro- 
cedure, since fewer substances are found to 
interfere with the thiochrome reaction. The 
interference encountered with mercuric chlo- 
ride and silver nitrate is probably due to the 
precipitation of thiamine by these compounds, 
that with iodine, due to the formation and 
precipitation of a resinous addition product and 
with potassium permanganate and bromine, 
due to oxidation of the thiamine molecule. 
The substances mentioned above are seldom 
encountered in thiamine-containing materials, 
but the possibility of similar difficulties being 
present could not be overlooked. Bhagvat and 
Devi (1944) have shown the presence of a 
thermostable factor in foodstuffs, which rapid- 
ly inactivated thiamine in vitro. This factor 
was fourd to retain part of its activity towards 
thiamire even on ashing."- Whether this was 
due to the presence in the ash, of substances 
of a similar nature as mentioned in this paper, 
is difficult to say. It is hoped that these results 
might prove of value in elucidating the nature 
of the antithiamine principle of foodstuffs. 

Kamala Bhagvat. 

P. Devi. 

Nutrition Research Labs., 

Indian Research Fund Association, 

Coonoor, 

October 31, 1946, ; 
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A MODIFICATION OF RAMON’S 
FLOCCULATION METHOD 
Rai\U)N (1022) by iidrocliicink' llocciilalion 

lest, nuide tlie titt'alioii of I)i{)hihei*ia AiiUtoxin 
a simj)le proeediire. Ti\ this roarlion the hrsl 
tube to (loeculate reprostaits the tube wliore 
tl\e antik(t‘n and antibody is just neutralized. 
It would have been the idcnal method for as.say 
of Diphtheria Tt)xin and Antitoxin, but a.s 
Glenny (1925) and othca' workers have pointed 
out, the results obtained by the in vitro method 
liave not always akireed with the results ob- 
tained by the intracutaneous test method of 
Rbnit'r. The discrepancy may be due to the 
fact that in the iv. vitro method the first tube 
to lloeeulate may not be tlu.' tube where exactly 
the ec[ui valent quantities of toxin and anti- 
tt)xins are neutralized. In order to improve 
this test, we introduced certain agents which 
enhance the spec) he combination of toxin and 
antitoxin and also the flocculation reaction. 
After a ^;rcat deal of search, it was found that 
a colloidal emuLsion of Tolu Balsam which had 
been stabilized with cardiolipins served the 
1 ) LI r pose best. 

In this modified method, small quantities of 
the above emulsion were added to the series 
of tii)>es containing? the toxin and antitoxin. 
The toxin-antitoxin mixture which flocculated 
first in such series showed a neutralisation 
value which agreed well with that obtained by 
Rdmer’s method. The size of tlocculcs was 
definitely large and easy to detect, and in most 
cases the time of flocculation was hastened. 

Detection of. flocculation can further be facili- 
tated by the addition of India ink. 

Details of the experiments will be published 
soon. 

H. Mirdamadl 
S. P. Dk. 

Haffkine Institute, 

Bombay, 

OciohcT 18, 194f). 


1. Rumou, G., G.Al AW. />’D/., 1022, 86, (IGl, 711, 813. 
2. Glenny, A. T., /r. Canih,^ 11)25, 24, 301. 


BACTERIOLOGICAL GRADING OF 
INDIAN MILKS 

Mir.K is particularly susceptible to microbial 
infection and spoilage during all stages of its 
production, processing, transport and distri- 
bution; the strictest bacteriological control is, 
therefore., essential at every step not only to 
prevent serious economic and nutritional loss- 
es due to its spoilage but also to. safeguard the 
health of the people. Such controls, based on 
scientific methods of testing and grading milk, 


[ Current 
Science 

ai'c lurlher heli)ful in preventing the inclusion 
of un.snfKs factory supplies in bulked milk at 
con<*cting centres and providing information 
loi’ iirieo diilerentiation according to quality 
as a nieans of inducing the producers as well 
as distributors to maintain the highest stand- 
ard (jI cleanliness in their methods of produc- 
tion. By a proper co-ordination of the various 
activities involved in the production and 
marketing of milk under centralised control 
and by an onicial enforcement of adequate 
standai-ds of hygiene at all stages of milk 
handling, countrie.s like England, Denmark 
and U.S.A., have succeeded in building up 
permanently a satisfactory milk supply for 
their people. The importance of introducing 
.similar measures in India for improving and 
developing the national milk position is being 
increasingly realised. As a major step in this 
direction it is necessary to 11 nd out a simple, 
raj)id and reliable method of testing milk and 
evolve- suitable standards of quality for grad- 
ing it. The most widely used methods in other 
countries for the purpose are the direct micro- 
scopic count, plate count, presumptive coliform 
test, methylene blue reduction test and resa- 
zurin test. Of these, the last one has recently 
come into great prominence as a very useful 
and discriminative method for assessing the 
hygienic quality of milk. 

Both methylene blue and resazurin tests 
measure the rate at which reducing systems 
are produced by growing bacteria in milk. 
The latter is, however, more sensitive to the 
weak static reducing s.ystems of leucocytes 
and other cells present in the milk at the 
actual lime of the test and is thus responsive to 
high cell^ counts, which are frequently caused 
by mastitis. The test is, therefore, of 

value in detecting abnormal milks (colostral, 
late lactation and mastitis milks) which 
are considered unsuitable for manufacturing 
cheese, butter and other milk products. The 
most important advantages of the resazurin 
test are, however, its rapidity and flexibility. 
The dye is reduced in two stages as a result 
of bacterial and cellular activ.ity, first from 
resazurin (blue) to resorufin (pink) passing 
th.rough various intermediate shades of purple, 
and then to dihydroresorufin (colourless). The 
first stage is irreversible and the second one 
reversible as in the case of methylene 
The test is carried out either by noting the 
colour change brought about after a definite 
period of incubation or by recording the time 
required for reduction to any particular colour 
shade or the final colourless form. Accord- 
ingly the results can be obtained in a much 
shorter lime than in the case of methylene blue 
test and milks can be classified into two or 
more grades on the basis of the rates of resazu- 
rin reduction to different colour shades. A 
one-hour resazurin testi-- in which the milk is 
graded according to the colour change shown 
by resazurin at the end of one hour’s . incuba- 
tion at 37° C.- has been recommended for 
general' milk- testing and advisory purposes 
and some modifications of the same, suited for 
local conditions, have been adopted in England 
provisionally for official control purposes. 

The introduction of the one-hour resazurin 
test for the routine testing and grading of milk 
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in India is expected to prove of great value in 
solving the national problem of organising and 
improving the milk supply position. Accord- 
ingly, the utility and applicability of this 
method for testing different kinds of milk 
marketed in India, viz., cow, buffalo and mix- 
ed millvs, drawn from various sources reflecting 
the usual conditions of milk production and 
handling, have been critically examined at this 
laboratory. More than a thousand samples 
obtained in different seasons have been sub- 
jected tc^ the one-hour resazurin test as well 
as plate count, methylene blue reduction test 
and occasionally microscopic examination. 

For the resazurin test, one ml. of 0-005 per 
cent, resazurin solution (Eastman Kodak) 
was added to 10 ml. of milk in sterile test 
tubes, the tubes were tightly corked with 
sterile rubber bungs and incubated in a water- 
bath at 37'^ ± 0-5° C. for one hour and the 
colour shade developed at the end of this 
period was observed. -u The plate counts and 
methylene blue reduction times were determin- 
ed simultaneously according to standard tech- 
niques.”' 

The results of the resazurin test have been 
compared with the corresponding plate counts 
and methylene blue reduction times in the 
following table. For the latter test a reduction 
time over 4 hours has been taken to indicate 
a satisfactory quality, which is found to be a 
suitable standard throughout the year for 
conditions prevailing particularly in Bangalore 
and generally in South India. ^ 

Table I 

Pc'>‘centagc distribution of one hour resazurin 
readings in different grades 
(Figures in the table indicate the percentage 
of samples in each resazurin class classified 
into different grades by the other two tests.) 


One hour resazurin 
reduction 


Grade proposed 


1. Blue, lilac and mauve Good 

2. Pink mauve or purple pink Average 

3. Pink Poor 

4. Colourless Bad 

These standards are more or less in agreement 
with those suggested by foreign workers except 
in the case of the intermediate grades to a 
slight extent.--*^ 

A standard comparator disc showing the 
different resazurin colour shades, prepared in 
England with reference to Shorthorn cow’s 
milk (4 per cent, fat), is put on the market 
by Messrs. Tintometers, Ltd., London. As this 
is not found to give satisfactory results for 
Indian milks (particularly buffalo milks) suit- 
able colour standards for the purpose are being 
prepared. In the meantime it is hoped that 
the test will be tried out in other laboratories 
in this country under different climatic and 
environmental conditions so that comparative 
data may be obtained for standardising the 
test with a view to its official recognition and 
adoption for the grading of Indian milks. 

Dairy Bacteriology Section, 

Imperial Dairy Research Institute, 

Bangalore, H. Laxminarayana. 

October 2, 1946. 


1. Ramsdell, t'i aL, /. Dairy Set., 1935, 18, 705. 2. 

Davis, Food Manufacture, 1939, 14, 196, 3. — , Ibid., 
1942, 17, 308. 4. Thomas, Welsh /. Agric., 1943, 17, 
117. 5. Ministry of Agric. and Fisheries, London, Bttlf. 
1934, 46. 6. Wilson, ct al., Med, Res. Counc. Spec, Rep., 
Ser. 1935. 206. 7. Oa\is, ei al, Dairy> Indu st7^ies, 1943, 
8, 115. 8. Verma, et al,, Ind. J, Vet, Sci, afid Ani. Hus . , 
1944, 14, 223. 9. Golding and Gorgensen, /. Milk 

Tech,, 1945,8, 189. 





One Ivuir re- 

NT uml)er of 

.sazurin readings 

samples 

blue, lilac and 


mauve 

527 

Pink mauve 

140 

Purple pink 

108 

Pink * 

69 

Colourless 

1(51 


Methylene 1)1 ue reduction times 
(Hours) 

Plate counts (per ml ) 

Over 4 

2 to 4 

Below 2 

Below 

200,000 

200,000 to 

1 million 

Over 1 
million 

70 

30 


47 

46 

7 

48 

52 

, , 

32 

51 

17 

39 

47 

14 

34 

40 

26 

3 

38 

59 

, , 

25 

75 


2 

98 

•* 

2 

98 


A reasonably good agreement is found be- 
tween the two reduction tests. Some discre- 
pancies which are indicated, are due to (a) the 
greater sensitiveness of resazurin test to the 
action of leucocytes present in some of the 
samples (as revealed by microscopic examina- 
tion) and (b) the closer relation which vesa- 
zurin reduction has with the initial reducing 
substances formed in milk.’ Both these fac- 
tors are in favour of resazurin test. There is 
only a general relationship with plate count 
buu all high count samples are detected by the 
test.*^’*’ 

On the basis of the above results, the fol- 
lowing standards for grading Indian imlks 
according to the one hour resazurin reduction 
stage appear to be satisfactory. 


VITAMIN REQUIREMENTS OF SOME 
LACTIC MICRO-ORGANISMS 

In a previous communication, the vitamin re- 
quirements of some lactic micro-organisms 
from, the National Collection of Type Cultures, 
India, Indian Institute of Science, Bangalore, 
were reported. This is a supplement to the 
previous one. The vitamin requirements of 
two more of the lactic micro-organisms L.C. 12, 
N.C.T.C. 2087 and L.C. 9, N.C.T.C. 2084 have 
now been studied. The experimental details 
of preparing the media, inocula and the handl- 
ing of cultures w'ere the same as those describ- 
ed previously; in the present series of studies, 
however, 2 ral, of the media in small tube? 
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Table I 

ML of {)•! AT acicf produced per 10 m,l. of basal medium 


Culture 

1 

All Vituiuiu 

No vit. 1 

1 i 


— IL 

I’unlot henic 
:ici cl 

1 

— Niacin 

— lUotin 

-Pal) 

Folic acid 

L.C. 9 
N.C.T.C. 
2084 1 

Hi-O 

:ms 

1,5 '48 

5.2 

4'7 

15-8 

6*50 

8'5() 

15.J 

15 *8 

L.C. 12 

N.C.T.C. 

2087 

16-2 

2-11 

13*4 

4*11 

1 

3 '94 

8-1 

1 

2-79 

6-71 

16*01 

16-0 


(4 nil. capacity) and a 4 per cent, concentra- 
tion of sugar were employed. The acid pro- 
duced after 72-hour incubation at 37“ C. was 
titrated against O' 05 N alkali delivered from a 
microburette. The results given below are 
expressed as ml. of 0*1 N acid produced per 
10 ml. of basal medium. 

The results indicate that the cultures under 
study do not require thiamine, p-aminobenzoic 
acid and folic acid. L.C. 9 does not require 
pyridoxin in addition. L.C. 12 shows great 
promise of lending itself to niacin assays. The 
non-essentiality of folic acid for these organ- 
i.sm.s is a gratifying circumstance since it offers 
the possibility of assaying amino-acids with 
media without employing the difficultly avail- 
able folic acid. 

(Miss') M. Prema Bai. 

M. R. Raghavendra Rao. 

M . SREENIV AS AYA. 

Section of Fermentation Technology, 

Indian Institute of Science, 

Bangalore, 

Octohrr 8, 1946.. 


1. Mistry, S. P., and Sreeniva.saya, M., ./. St/. I/itt 
AV.f., 1945, 4 , 162. 2. — , GajjarJ. M., and Sreeni- 
vasaya, M , hVA, 1945, 14 , 95. 


CHEMICAL COMPONENTS OF THE 
FLOWERS OF MORINGA PTERYGO- 
SPERMA 

The medicinal virtues of the several parts of 
the plant Moringa pterygosperma Gaertn. 
(N.O. Moringace^) have long been known and 
appreciated in India."^ The bark was examined 
by Ghosh, et al.~ and two bases were isolated, 
the total amounting to 0*1 per cent. One of 
tiiem which was obtained in the form of the 
crystalline hydrochloride had only feeble 
pharmacological activity. The other, designat- 
ed moringinine, was a light brown liquid hav- 
ing a strong action like that of the sympatho- 
mimetic bases.:^ It failed to give crystalline 

Tlie flowers are considered to possess stimu- 
lant and aphrodisiac properties and .are used 
as a tonic, ^ diuretic and cholagogue. They have 
now been examined chemically with a view to 
isolate any crystalline components that may 
be present. The air-dried material gave a 
figure of 4-8 per cent, for moisture and 11*0 
per cent, for ash which was rich in potassium 
and calcium. The fresh flowers have a mild 


characteristic smell but from the stem distillate 
no essential oil could be isolated even by resort- 
ing to extraction with petroleum ether. Extrac- 
tion of the dry material with different solvents 
in succession gave the following results : 

(1) Petroleum ether extract 5*3 per cent; 

(2) ether extract 0-7 per cent.; (3) chloroform 
extract 0-8 per cent.; and (4) alcohol extract 
11-6 per cent. The first consisted mainly of 
wax and oil. Cold acetone removed most of 
the oil and from the residue, by repeated crys- 
tallisation from absolute alcohol, a wax having 
the following properties was obtained : m.p. 
69-72“; acid value 10*5; saponification value 
29-8; unsaponifiable matter 75*5 per cent. The 
ether exract (2) was a greenish wax solid and 
seemed to consist mainly of carotenoid pig- 
ments. The chloroform and alcohol extracts 

(3) and (4) contained some basic substances 
which gave positive tests with some of the 
alkaloidal reagents. The alcohol extract con- 
tained in addition much resin and some mineral 
matter. A final water extract was rich in 
reducing sugars and in potassium and calcium 
salts. 

For the isolation of the basic constituents the 
air-dried flowers were directly extracted with 
boiling alcohol. The syrupy residue obtained 
by the concentration of the extract in vacuo 
was poured with stirring into a large volume 
of 1 per cent, aqueous hydrochloric acid. The 
clear aqueous solution containing the salts of 
the bases was freed from non-basic substances 
by extraction with chloroform, then rendered 
alkaline with ammonia and repeatedly extract- 
ed with chloroform. The combined chloroform 
solution was washed with water, dried over 
potassium carbonate and distilled. The dark 
brown amorphous residue gave the following 
reactions with alkaloid reagents. 

Colour Tests 

Mecke's reagent (Selenious acid in sulphuric 
acid) — Reddish brown. 

Mandelin’s reagent (Ammonium vanadate in 
sulphuric acid) — ^Brown with violet tinge. 

Other common reagents — ^Negative. 

Precipitation Tests 

Mayer’s reagent — White. 

Picric acid — Yellow. 

Potassium bismuth iodide — Orange. 

Iodine in potassium iodide — Scarlet. 

Auric chloride — ^Pale yellow (small rectangu- 
lar plates). 

The yield of the bases was so poor that it 
was not possible to obtain any crystalline salts 
with the amount of substance available. The 
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possibilities of getting larger quantities of the 
[lowers for investigation in the immediate 
futui'e are remote in view of the difficulty of 
collection. Since Ghosh ct al. (loc. cit,) have 
not described the colour reactions of the basic 
substances isolated by them it is difficult to 
compare with properties of the bases of the 
flowers with those of the* bark. 

The above results indicate that the medicinal 
properties of moringa flowers are to be ascribed 
partly to the basic constituents present in 
traces and partly to the inorganic salts (potas- 
sium and calcium) present in fair amounts. 
Since the essential oil is present only in insigni- 
Picant amounts the dried flowers should be 
almost as useful as the fresh ones. 

The authors’ grateful thanks are due to 
Prof. T. R. Seshadri for his kind interest in this 
work. 

S. Rangaswami, 

S. Sankarasubramanian. 

Andhra University, 

Waltair, 

October 10, 1946. 


1. Kirtikar and Hasu, hidian Medicinal PAm/x, 1, 
677. 2. Ghosh, Chopra and Dull, Ind, Jour, Med, Res,,, 

1035,22, 785. 3. Chopra, l)e and De, Ibid,, 1932,20, 

533. 

ON THE COMPOSITIONS OF CUPRIC 
AMMINO CHLORIDES 

In continuation to our previous work‘ on 
CLipranimonium compounds, I have studied 
the compositions of the cupric amminochlo- 
rides by the electrical conductivity method. 
The experimental procedure was the same as 
described in our previous publications. 

The composition-percentage difference in 
conductivity graph gave breaks corresponding 
to three, four, five and six molecules of am- 
monia for a molecule of cupric chloride. These 
results confirm the existence of the well-known 
hexa-, penta- and tetra-ammino compounds of 
cupric chloride. I do not get the evidence for 
the existence for 3 CuCl.., 10 NH.i, but instead 
I get a break in the curve corresponding to the 
composition of the compound, CuCL,, 3 NH-. 
It appears that the previous workers isolated 
a mixture of the tri-ammino compound with 
the higher compounds and hence this anomaly 
in the result. 

Detailed results will be published elsewhere. 
I thank Dr. A. K. Bhattacharya, Head of the 
Chemistry Department, University of Saugor, 
for his kind interest in this work. 

Department of Chemistry, 

University of Allahabad, Arun K. Dey. 

Mav 20, 1946. 


1 . Dey and Bhattachary;), Curr, 1040, 14 , 09, 

201. 2. — , IVoe. fnd, A end. Sei., 1046, 23A, 259. 

3. , Nature, 1946, 158 , 95. 


THE OCCURRENCE OF THE LAKI 
SERIES IN JODHPUR STATE 

Of the Tertiary rocks in Jodhpur State nothing 
more is known than what is contained in “The 
Geology of Western Rajputana” (Memoirs Geo- 


logical Survey of India, Vol. 35, Pt. 1, 1902), 
by Tom D. La Touche. 

‘‘The upper limit of the sandstones (Barmer 
sandstone)”, he wrote, “is concealed by the 
alluvium of the plain, and nothing can be seen 
of the overlying beds. A fine unctuous clay 
or fuller’s earth, which may overlie the sand- 
stones, is found at Kapur di, a village about 
twelve miles to the north of Barmer, and is 
quarried for sale as “Multani Mitti”. It may 
be of lower Tertiary age, for the same sub- 
stance is found and quaried to the north-easi 
m Jaisalmer and Bikaner territory and is 
there associated with numulitic limestone” 
(pp. 33-34). 

A reconnaissance survey of the western part 
of the State was recently made. Unfortunately, 
however, in the rocks exposed in the area 
extending from Barmer to Gunga in a north 
and south direction and from Akli to Bhiyar 
in an east and west direction no outcrops of 
the numulitic limestones could be detected. 
The outcropping rocks comprised sandstones, 
various clays and ferruginous shales but did 
not reveal the presence of any fossils. 

A search was then made in the Kapurdi 
(Long. 7V 22' 30": 25° 54' 30") fuller’s earth 
bed for any fossil remains and the following 
were detected : — Nuculana (Sacella) sp.; Tibia 
sp.; Trachycardium sp.; Corbula sp.; of micro- 
foraminifera, Ammobaculites and Cibicides sp. 

An indeterminate echinoid and an indetermi- 
nate gastropod were also detected. 

Both the fossils, Nuculana, and Cibicides 
belong to forms which have so far been found 
only in the Laki. 

In a recently excavated well at Nagurda 
(Long. 71° 24' 20": 26° 9' 15") about twenty 
miles north of Kapurdi some more fossils were 
collected. 

The section exposed in the well is as fol- 
lows : — Lime kanker 0-8 ft.; Loose sand with 
quartz pebbles 8-21 ft.; Fuller’s earth 21-36 ft.; 
Mud-stone 36-42 ft.; White fireclay 42-70 ft.; 
Yellow soft sandstone 70-83 ft.; Loose yellow 
sands 83-90 ft.; Spongry ferruginous sandy 
shale 98-108 ft. 

The fossils collected here contained hucina 
metable.ata, Corbula sp., Nucleana sp.; Veneri- 
cardia sp., Pitar sp. Of microparaminifera, 
Ammobaculites, Bathysiphon, Cibicides . Globi- 
gerina sp., Lagena sp., Rotalia sp., Trocham- 
mina sp. nov., and Turrilina were identified 
The forms of Cibicides and Turrilina detected 
here have so far been found only in the Laki. 
Of bstracoda, three different forms of Cythe- 
reis were identified. All the above came from 
the fuller’s earth bed. The only fossil detected 
in the fireclay bed above, was Discors sp. 

Most of the fossils belong to species which 
do not carry published names, but were identi- 
fied v/ith the help of specimens in the Burma 
Oil Company’s collection. 

My grateful thanks are due to Messrs. P. 
Evans, J. Coates and F. E. Eames, of the Burma 
Oil Co., Ltd., for inyaluable help in the deter- 
mination of the fossils. 

Dept, of Mines and Geology, ^ ^ 

Jodhpur. S. K. Borooah. 

August 31, 1946. 
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NITROGENOUS FERTILIZERS IN 
RELATION TO THE KEEPING QUALITY 
OF POTATOES 

Ku.sskli. and (Iahnkh (U)4l),’- studyinj^ the 
oiTeel of inanuriti^^ on the keepin^^ quality of 
IK)tat<)os stored in the outdoor pits, found that 
about 7 per eenl. by weight of the potatoes 
went bad on storage; dun ^4 in the bouts in- 
creased this loss to nearly 9 per cent. Sulpliato 
of annnonia had but littU^ elTect; superphos- 
phate and potash did not decrease the loss but 
if anythin^', increased it. This note deals with 
the etTect of storage on tln' rotting' of potatoes, 
variety : Darjeeling Red Rose, grown at the 
College Farm during 1943-44 and fertilised with 
ammonium sulphate at 80 lbs. N per acre, 
applied before planting. Tubers from control 
and manured plots were each dividied into big 
and small groups, those weighing above 45 gms. 
per tuber being classed as big. They were then 
stored separately in wooden trays between 
sand layers from Marcli 15, 1944 to September 
13, 1944. The rotted tubers were removed at 
definite intervals and the mean temperature o£ 
tlic storage room recorded for these periods. 


Percentage of Rotting m Tubers Harvested 
from. Mauured and Unma.'nurcd Plots 


Period of 
,lora ,;40 fioin 
March 15, 
1944 (Days) 

j M can 
temp, 
during 
storage 

i ("C.) 

Si/c of 
tubers 

Per com 
tubers harv 

Manured 

plot 

rolling in 
cslccl from 

1 Unmanui*' 
cd plot 

20 

22-5 

' Small 

0-14 

0*24 



Hifi 

nil 

nil 

40 

20*9 

Siiiull 

0-99 

1-45 



big 

2*15 

2*60 

59 

32q) 

8niall 

1*70 

2*07 



Hig 

(>•45 

7*79 

90 

,33*8 

Small 

(1*38 

hi *62 



big 

19*35' 

40*20 

120 

31-2 

Small 

18*8() 

.34*49 




,36*55 

58*44 

150 

27' 7 

Small 

21*27 

30*50 



Big 

4()*80 

04 '93 

180 

27*7 

Small 

23*60 

37*50 



HiR 

45*21 

(50-20 


It may be observed from the results (Table) 
that (1) as commonly observed, the small 
tubers had a better keeping quality than the 
big tubers; and (2) ammonium .sulphate appli- 
cation increases rotting on storage. 

The high percentage of rotting that usually 
occurs in storage at normal teihperatures might 
thus be due to nitrogenous fertilizers which 
are frequently applied to the potato crop. 
However, as high yield of potato tubers 
depends also on adequate supply of nitroge- 
nous fertilizers, it is advocated that a small 
unmanured plot may be planted with potatoes, 
its produce alone being retained for storage 
and subsequently, for seed. 

Benares Hindu University, K, Kumar. 

Oetober 1, 1946. S. L. Tandon. 


* Russell, E. J., and Garner, H. V., Emp. /. Expi, 
1941, 227-36. 
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ON THE LEPTOCEPHALUS OF URO- 
CONGER LEPTURUS (RICHARDSON) 
FROM THE MADRAS PLANKTON* 

Du’fukknt types of Lcptoccphali occur in the 
Madi'as Plankton, and of these, two of the 
c*ommon varieties liavo been cori'clated with 
their adults (namely, Murceuesox cinerciis £ind 
Murama viacrura) by allowing them to meta- 
morphose into the adult cels in the Laboratory 
aquarium tanks (Nair, 1946). Owing to the 
dilliculty {)f obtaining these larva; in the living 
condition from the townet collections, this con- 
clusive method of identillcation is not always 
possible and as such the usual method of cor- 
rclalif)n by myotome and vertebral count has 
to be employed for identifying the other spe- 
cies. 

The Leptocephalus of Uroconger lepturus ap- 
peal's in considerable numbers in the Madras 
Plankton generally during the months of 
Januai'y to April. 

Measurements 

Total length 112 mm.; length of head 6 mm.; 
length of trunk 76 mmg length from anus to 
tip of tail 30 mm.; length from tip of snout to 
origin of dorsal fin 43 mm.; maximum height 
including dorsal fin 11 mm. 

The Leptocephalus is transparent with a 
highly flattened body having 216 myotomes 
approximately. The posterior portion of the 
body gradually tapers into a finely pointed tail 
(Fla. 1) and in this respect the larva resem- 



FlU. 1. Leptocephalus of (hveonevr Icptnrits. X % 


bles Leptocephalus acuticaudatus described by 
Kaup (1856) from Malabar. The head is 
roughly triangular in shape with large eyes and 
a blunt snout (Fig. 2). The jaws are of nearly 



Fig 2. Head region of the l.epLocephahis of 
U. Leplitms, X 6*5. 

the same length and carry forwardly directed 
pointed teeth. The upper jaw has about 
22 teeth qf which the anterior 8 are stronger 
and longer than the remaining ones. The lower 
jaw has about 14 teeth. The cleft of the mouth 
is straight and extends to about half the length 
of the head. The alimentary canal is very long 
and takes a straight course with the anus 
opening to the outside below the 116 th 
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myotome. Indications of the rays are present 
in the pectoral fiji. 

A group of black chromatophores is present 
below the eye and this pigmentation is a 
characteristic feature of the larva. A series of 
large black chromatophores is present arrang- 
ed in a line along the lateral line and the 
chronnatophorcs are situated on the myocom- 
mas with regularity. Occasionally a myocom- 
ma may be present without a chromatophore. 
A similar series of black chromatophores is 
found along the ventral margin directly above 
the alimentary canal. The pigment cells of this 
series are smaller, numerous and closely 
arranged than those of the mid-lateral series. 
These chromatophores are elongate excepting 
some of the anterior ones. The anteriormost 
and the posteriormost region of the body are 
generally without any pigment cells. 

In the majority of examples collected the 
larval set of teeth has dropped out and indica- 
tions of the adult set are seen as minute coni- 
cal projections. Further, in these specimens, 
the length of the alimentary canal is consider- 
ably reduced with the anus occupying a very 
anterior position. These changes evidently 
show that metamorphosis has commenced in 
these larvae. 

UroQO’nger leptiirus is a common eel of the 
Madras Coast and Alizarin preparation of a 
medium-sized specimen showed 218 vertebrae. 
The vertebral number of the adult is approxi- 
mately similar to the myotome number of the 
larva and this similarity shows clearly that the 
Leptocephalus is that of Urocongcr lepturus. 
Fiuther evidence in support of this correlation 
is given by the fact that this is the only species 
of larval and adult eel with a tapering and 
whip-like tail occurring along the Madras 
Coast. 

I am thankful to Dr. N. Kesava Panikkar for 
his helpful suggestions. 

Zoological Research Lab., 

University of Madras, R. Velappan Nair. 

Sc 2 )tew.ber 20, 1946. 


1. Nair, K. V,, “On Liu; M elainorphosis of the 
I.epLoccphali of llio M.'uluis I’liimklun,” /hw. 33rff 
tndiiin Sci. 194(5 (Ahstrucl). 2. Kaap, J. J., 

“ Catalogue of the Apodal Fhsh in the collection of 
the British Museuni,” Conclou, 185(5. 

* Work carried out under a sc:hemc of research 
financed by the Imperial Council of Agricultural 
Research, New Delhi. 


A NATURAL FUNGOUS PARASITE OF 
POWDERY MILDEW ON CYAMOPSIS 
PSORALIOIDES DC. 

An interesting case of a fungus parasitizing 
another fungus came to light recently in 
Bangalore. During Septembcr-October this 
year, there was a profuse development'^ of 
powdery mildew, Lcveillula taurica (Lev.)^ 
Am., on the cultivated cluster bean or gori 
kayi (Cyamopsis p.^oralioides DC.). On the 
mildew patches, greyish points were promi- 
nent, and these on examination proved to be 
groups of pycnidia of the parasitic fungus, 
Cicinnobolus cesatii De Bary. This is an im- 
perfect fungus belonging to the group of the 


Sphcsvopsidales. The pycnidia are light-brown 
in colour, and oval in shape, with a thin 
pseudo-parenchymatous wall. They extrude 
numerous small hyaline, oval or oblong spores. 
The measurements of the pycnidia and spores 
agree fairly closely with those recorded by 
Sydow and Butler. The pycnidia measure from 
-A ^ 36-50 M broad, average being 

X 42-4 M (against 45-104 X 39-60 
mostly about 60 x 40-45 a), and the spores 
7-9 g. long by 3-4 g. broad, average being 7*6 g- 
X 3*65/^ (against 5-8 g x 2 *5-3 *5/^). Cicin- 
nobolvs cesatii has been recorded on the oidial 
stages of many powdery mildews, and is some- 
times known to aid in checking them. The 
extent of control cannot apparently be very 
great, as the mildew thrives in spite of the 
parasite, and brings about, under favourable 
conditions, a large amount of leaf-fall. Never- 
theless the existence of the parasite is most 
probably a check to the full development and 
spread of the mildew. 

The fungus, Cicinnobolus, was first observed 
by Cesati in the province of Tuscany in Italy 
in the year 1852, and was described by Tulasne 
from France in 1853. De Bary, about the year 
1870, proved the parasitism of the fungus on 
the powdery mildew, Oidium Tuckeri, and 
O. erysiphoides, occurring on the leaves of the 
grapevine and other plants. Cicinnobolus 
cesatii has been noticed all over the world, 
and particularly in Italy, France, Portugal, 
Holland, Great Britain, Egypt, Canada and 
United States of America, on the mildews of 
various plants, Sydow and Butler- described 
it for India from a collection made by Butler 
at Pusa in October 1910 on Oidium sp., occur- 
ring on Phaseolus mungo var. radiatus. There 
is no other mention of this fungus in India. 
Hence this record of its occurrence on LeveiU 
lula taurica (Lev.) Arn. is new to India. 
Department of Agricultui*e, 

Bangalore, S. V. Venkatarayan- 

October 9, 1946. 


* Sydow, H., and ?., and Butler/’ Fungi Indiae 
orLeutalis,” Furs. V. Aniialcs Mycolo-^ici , 1916, 14 , 190. 
See also Butler, E. J. and Bisby, G. R., “ The Fungi 
of India,” Sci. Afojio, 1, /mp. Couu, Agr. A\'s., 1931, 
162. 


A PRELIMINARY NOTE ON A NEW 
KARYOTYPE IN SCILLA INDICA 
BAKER 

Raghavan and Venkatasubban (1939) in their 
studies on the Indian Scillse, have described 
three distinct karyotypes in Scilla indica Baker, 
with the diploid chromosome number as 44, 
45 and 46. 

The plant under investigation was collected 
on the Kolar hills in Mysore State, and has 
been found to represent another disitnet karyo- 
type revealing a diploid chromosome number 
of 30 ; this number has not so far been report- 
ed in the species. 

Scilla indica Baker, collected by us is 
a small bulbous plant flowering in May. 
The root-tips were forced in water cultttre, 
fixed in Levitsky’s chromic-formalin and stain- 
ed with crystal violet (after La Cour). Fig, 1 
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shows the thirty chromosomes in tlic somatic 
mc'ta phase piatc. There are two pairs of very 



Fig. 1, Somatic nietaphasc plate x 4050. 

large chromosomes and the size of the chro- 
mosomes suddenly diminishes, consisting of six 
pairs of medium-sized and seven pairs of small 



Fig. 2. Idiogramof the somatic hyploid complement 
X 4060. 

chromrisomes. The constriciiohs are mostly 
submedian and subterminal. 

Further work on the meiotic chromosomes 
and the other aspects is in progress. 

The authors wish to express their grateful 
thanks to Dr. K. V. Srinath for helpful criti- 
cisms, and Dr. L. N. Rao for kind encourage- 
ment. 

Department of Botany, 

Central College, Ahmedulla Sheriff. 
Bangalore, M. H. Srinivasa Murthy. 

October 24, 1946. 


1. Raghavan, T. S., and Venkatasubban, K. R., 
Cytolo^ia^ 1939, 10 , No. 1-2, Pp. 189-204. 2. Darling- 
ton, C. D., and La Cour., L. F., The Ha-Jidling 
of Chromosomes^ 1942, London. 


USE OF coagulated PLAIN SERUM 
FOR MAINTENANCE OF CORNY- 
BACTERIUM DIPHTHERIAE 

Dudley (1923) recommended plain serum in- 
stead of Loeffler’s medium- containing glucose 
broth for maintenance of toxin-producing 
strains of G. Diphtherice. Recently Forbes et al. 
(1945) tried coagulated plain serum (C.P.S.) 


in an outbreak of Diphtheria and found it much 
superior to Loefflier’s medium for isolation of 
C. Dvphthcrice from throat swabs. 

In this laboratory, stock cultures of toxin- 
producing strains of C. Diphtheric^ (P.W. 8) 
were maintained on Loefher’s medium and on 
C.P.S. side by side to find out whether repeat- 
ed subcultures on C.P.S. affect the toxico- 
genicity of the strain. 

Preparation of the Medium. — The C.P.S. was 
prepared with serum from normal horse blood. 
The fresh serum, sterilized by seitz filtration, 
was inspissated at 75° C. for 45 minutes for 
one day only. 

Comparison of the C.P.S. and LoeffieTs Serum 
Media. — Pellicles from 18 hours growth of 
C. DiphihcricB in dextrose broth were seeded 
into Loeffler’s and C.P.S. tubes. The results 
obtained after 12 ‘consecutive subcultures at 
intervals of 14 days are summarised in Table 1. 

Table I 



Medium used 

Strain 
used 1 

C.P.S. 

C.P.S. + 0-2.') 
p.c. Glucose 

C.P.S. + 0-25 p.LV 
glucose J'iivol. 
nutrient, brotli 

Park 

William 8 

+ + -j- 

-P-PH- 

j + + + + 


(-h indicates intensity of growth) 

On C.P.S. and C.P.S. with 0*25 per cent, glu- 
cose (Table I) the time taken for maximum 
growth was longer (48 hours) than on Loeffler’s 
medium (24 hours). On first few subcultures, 
the growth was scanty but after 4 or 5 sub- 
cultures, the growth was satisfactory, though 
not as good as with Loeffler’s medium. 

Morphological character of the organisms did 
not alter after repeated cultures on C.P.S. or 
on C.P.S. with 0-25 per cent, glucose. 

For maintenance of stock culture, subcultures 
were done every 1 4 days on the different 
media. For production of toxin, fresh cultures 
were made on the respective media. After 24 
hours incubation, they were charged into dex- 
trose broth tubes and finally into broth flasks 
to obtain toxin. The average potency of toxins 
(Lf. doses per c.c.) are recorded in Table 11. 


Table II 

(Figures indicate Lf. doses per c.c. of toxin — 
average of 12 experiments) 




1 Medium used for maintenance of 

Strain 
used ■ 


stock 

cul tures 

C.P.S. 

C.P.S. + 0-25 
p.c. glucose 

C.P.S'. + 0*25 p.c. 
glucose ~l~ vol. 
mitrient broth . 

Park 

William 8 

28 

28 

28- 


Discussion and Conclusion 

. It appears (Table I) that on C.P.S. growth 
of the toxin-producing strains of C. Diphtheric^. 
(P.W. 8) is not as good as on Loeffler’s medium. 
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lucose and broth supply additional 
growth promoter. The toxigenicity 
nism was not affected on repeated 
on C.P.S. over a period of six 
ae C.P.S. medium is very simple, 
ory diagnosis of diphtheria, where 
ad isolation of the organism is of 
.portance, the C.P.S. has been ob- 
lave advantage over Loeffier’s me- 
for maintenance of stock strain for 
duction of toxin, it is yet too early 
nd its use in preference to Loeffler’s 
ough results obtained so far are 
Further work in the line ^is in 

ks are due to Dr. P. N. Basu, m.b., 
rest and guidance in the work. 

Dip'lish Chakraborty. 
SUDIIAMGSU BaRDHAN. 

artment, 

nunity Laboratory, 

1946. 


S. F., Med. Res, Coun.t Spec. Rep. Ser.^ 
>nclon, 30. 2. Forbes, G. B., et aL^ J. 

July 1945, 385. 


lET FOR THE PRODUCTION 
ERIMENTAL FATTY LIVERS 

don of fat in the liver has become 
major interest in biochemistry since 
rn that dietary factors play a domi- 
in liver -fat deposition and that 
predisposing to fatty livers in 
experiments cause liver cirrhosis in 
aged experiments.^’-'-^'''-? Excessive 
fat'^' or carbohydrate'"' in the ab- 
sufficiency of choline,'' methionine^" 

- are the chief dietary factors that 
shown to be responsible for the pro- 
fatty livers. For the purpose of 
g dietary factors involved in the 
E infantile cirrhosis of the liver, 
idely prevalent in S. India, and for 
e lipotropic activity of proteins and 
drolysates, it became necessary to 
arbohydrate-rich experimental diet 
i rice and with rice as the sole 
protein, which would cause fat in- 
ito the liver. It was found that 
could be easily produced experi- 
rats by the use of a diet approxi- 
protein and carbohydrate content to 
an vegetarian diet The results of 
j on groups of animals maintained 
the following composition (Table I) 
5d here. 


Table I 

Per cent. Composition of Diets 


■ 






* 


Rice 

Flour 

Rice 

Pro- 

c 

‘S 

w 

a 

o _ 

u 

w 

O 

a 

0) 

4-* ® 



tein 

CJ 

1 O o 

U 


Xi g 

Diet I (Pro- 



1 




tein, 20% )| 

58 

0 

16 ; 

15 

7 

4 

Diet II (Pro- 







tein, 5%) 

58 

1 

0 

15 

22 

4 

Diet III (Pro 







tein, 5%) 

58 

1 


25 

12 

4 


* Steenbock-Nelson Salts 40. 


All these food mixtures had as their basis 
58 per cent, raw rice flour, supplying approxi- 
mately 4 g. of protein.. Diet I for the control 
anirnals, contained in addition 16 per cent, 
casein. In Diets II and III the protein content 
was brought to 5 per cent, by addition of about 
1 per cent, of pure rice protein, prepared by 
the method of Tadokoro.^- The exact quantity 
of rice protein to be added was determined by 
an estimation of the protein content of rice 
flour, which was usually 6*9 per cent. (N X 
6*25). Diets I and II contained 15 per cent, 
fat (refined coconut oil) and Diet III 25 per 
cent. fat. Each rat received in addition 1 drop 
cod liver oil and the following supplements of 
vitamins of the B complex, per day : 25 micro- 
grams thiamin hydrochloride ; 20 micrograms 
riboflavin ; and 20 micrograms pyridoxin. 

Young albino rats, approximately 70 g. ini- 
tial weight, were placed in groups of 6, animaLs 
of the two sexes being distributed evenly be- 
tween the groups. The food was provideid 
ad lib. and the daily intakes recorded. Weigh- 
ing of animals was done twice a week. After 
35 days on the diets the animals were killed 
by stunning. The livers were immediately re- 
moved and individually worked up for the 
determination of total crude fatty acids (fatty 
acids-|-unsaponifiable matter) according to the 
method used by McHenry and Gavin. 

The results are summarized in Table II. 


Table II 

Groups of six rats maintained for a period 
of 35 days 



<u 

.id 

no 

O 

c 

CU 

Liver 

Diet 

Av. food ir 
(g./day) 

Ol 

. 

1 < 

Av. chang 
body wt. 

Av. fresh 
wt. (g.) 

'O 

0 . 

PQ - 
1 ^ j? 

Crude fatty 
acides (% 
fresh liver 
wt.) 

I 

8-0 

107 

4-30-5 

3-52 

3-45 

4-4740-22 

n 

6-0' 

90 

’-fll-O 

4-49 

5-00 

9-06 41443 

III 

5-5 

72-5 

44-1 

3-63 

6-03 

8-8440-99 


It will be seen that in the animals on the 
low protein diets the fat-content of the liver 
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is about twice that of the normal animals on 
a balanced diet. There is no significant differ- 
ence in the liver-fat deposition in the groups 
receiving 15 and 25 per cent. fat. These results 
were always found to be reproducible. The 
weight curves of the animals (Fig. 1) arc in- 



FIG, 1. Weight Curves 

structive. Curve I is the usual growth-curve 
of rats receiving a complete diet. Curve II, 


r Current 
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representing the animals on a low protein diet 
with 15 per cent, fat, shows a slow but steady 
increase in weight ; while with Diet III, con- 
taining 25 per cent, fat, it is obvious that the 
imbalance is so great that the animals show 
hardly any growth. For this reason Diet II 
is recommended as the most suitable for the 
study of lipotropic factors, as it has been 
pointed out by other authors (cf. Handler 
that characteristic fatty livers in young rats are 
not produced when dietary factors present do 
hot permit at least slow growth. 

M. Damodaran, 
C. Siva Raman. 

University Biochemical Lab., 

Madras, . . ^ 

Septeynher 17, 1946. 
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ASTROPHYSICS AND V-.2 ROCKETS 


^HE military program of V-2 Rocket firing 
at White , Sands, N.M., is enabling astro- 
nomers to use “extremely expensive apparatus 
for the exploration of the upper air, and for 
making preliminary observations outside the 
ma.ior portion of the atmosphere,” according to 
Dr.* J. Allen Hynek, of Perkin’s Observatory. 

The rocket to be fired - on October 24th will 
be equipped by the Johns Hopkins group, 
carrying principally apparatus for recording the 
intensities of cosmic rays and for photograph- 
ing the far ultra-violet spectrum of the sun. 
At the Astronomers’ meeting, Dr. Hynek de- 
scribed the spectrograph designed for the solar 
observation its successful operation would for 
the first time release astronomers, from the 
limitation- of earth-bound instruments. They 
have yet to observe extra terrestrial radiation 
of wave-lengths shorter than about 3,000 Ang- 
stroms because it is. absorbed by the ozone and 
other layers in the rarefied upper air. 

A.S ordinary glass also absorbs ultra-violet, 
the prisms and lenses of the spectrograph are 
of lithium fluoride with which it is hoped to 

reach 1,500 Angstroms or better. The film- 
recording mechanism consists of a ten-sided ’ 
rotating steel rod, eight ^sides of which have * 


affixed to them strips of film. The entire plate 
holder is encased in a light-tight steel cylin- 
der which preliminary drop tests have shown 
to be exceedingly rugged. Clockwork controls 
the exposures, turning successive faces of the 
polygon into the focal plane as the flight pro- 
gresses. 

It is evident, however, that aiming the spec- 
trograph so that the sun will shine exactly into 
the slit will be practically impossible. A small 
hemisphere of lithium chloride placed over the 
slit will act as a diffuser to pick up sunlight 
even if the apparatus is not pointed directly 
tp the sun. The V-2 is known to rotate slowly 
about its longitudinal axis, and the hope is that 
at least some of the exposures will be taken 
in a favourable aspect. 

Uncertainty in the intensity of the radiation, 
in the transparency of the sky, and in the 
orientation of the slit make exact exposure 
prediction difficult, so a step-slit will be em- 
ployed, making the exposure at one end con- 
siderably shorter than at the other. The dis- 
persion will be 50 Angstroms per millimetre. 

— (Courtesy of »S/cy and Telescope, October 
1946, p. 7.) - 


Reviews 


323 


No. 11 1 

Nov. 1946j 


REVIEWS 


Forest Soils and Forest Growth. By S. A 
Wilde. (The Chronica Botanica Co., Wal- 

tham, Mass.; Macmillan and Co., Ltd., Cal- 
cutta), 1946. Pp. i-xx -h 1-241; 7 plates and 
24 figures. Price $5.00. 

Many books have been written by foresters 
about the forest plant community as a vegeta- 
tive complex and many books have been 
written by soil scientists regarding the soil as 
an intimate biological whole. This book, how- 
ever, is one of the few which regards the soil 
and the forest growing on it as one great 
harmonious complex. 

Until quite recent years soil scientists have 
in general neglected serious considerations of 
the vegetation that grows or can grow on the 
soils they were examining and foresters often 
have paid all too little attention to the soil 
that supported their forest. In the very early 
pages the author aptly quotes a forester who 
described the situation that existed not so 
long ago ; — 

“How well I remember the many hours of 
careful measurament we used to make to 
determine the volume of a stand and then 
kick our heel into the ground, grab a fist-full 
of soil and litter and determine the soil that 
made this growth possible in the twinkle of 
an eye.” ^ ^ 

The book originated from a series of lectures 
prepared for a rather hcteregeneous group of 
students including graduates and advanced 
students in soils, forestry, botany, game 
management, and landscape architecture and 
hence its broad and somewhat unconventional 
treatment of the subject. 

The author begins with a historical intro- 
duction showing how the studies of soils and 
forests started separately and how gradually 
they necessarily came together. He then deals 
with how soils came into being and how they 
have been classified. He continues with a 
description of the forest vegetational cover of 
the soil and shows its biological structure and 
relation to environment. This is followed by 
detailed descriptions of forest soils separately 
for the aspects of their physical properties, 
chemical properties, their living population of 
organisms both large and small, and the humus 
which is the forest’s great organic contribution 
to the soil in the form of dead and decaying 
vegetation. . . ^ 

Having thus covered the soil, the forest, and 
their interdependence, forest soil types are de- 
scribed and details are given of forest soil sur- 
veys and how they are carried out. 

Following this is a series of chapters dealing 
with the effect of the soils on the forests and 
the effect of different kinds of forest manage- 
ment on the soils. One of the big problems 
dealt with is the amelioration or improvement 
of forest soils by the use of fertilisers, -rnanu^s 
and composts. This is often necessitated py‘ 
the fact that in general only the poorest soils 
are legitimately used for forests while tbe 
better soils are usually reserved for agricul- 


ture. In addition, it often happens, that in 
order to use these poor soils set aside for 
forests, the type of forestry is determined by 
the needs of the local people or local indus- 
tries. These uses may necessitate methods of 
forest^ management which are often not the 
best for maintaining and improving the fertil- 
ity of the soil and hence some form of amelio- 
ration or modification of forest managemer^t 
becomes essential. Now^here is this felt more 
heavily than in permanent forest nurseries 
where year after year crops of young tree plants 
are grown on the same site. A typical example 
of this is in the great shelter belt scheme of 
the U.S.A., in which in the last ten years 
they have raised many thousands of miles of 
tree shelter belts to try and fix the shifting 
and wind-blown soils of the great “dust bowl”. 
This necessitated the raising of many millions 
of forest trees in nurseries near the planting 
sites on soils not usually suitable for the pur- 
pose. Only the greatest care in maintaining 
the fertility of the soils of these nurseries 
enabled the project to be carried through suc- 
cessfully. 

The book is well printed and is very reada- 
ble although it is definitely not popular in 
style but of the text-book variety. It is well 
illustrated by a number of text-figures. One 
criticism, however, must be made. At the end 
we find a number of plates each of which con- 
tains half a dozen or more photograph?. They 
are excellent photographs which well illus- 
trate the points they are intended to cover and 
it appears a pity that more was not made of 
them. They are jammed up on the pages and 
tend to lose their effect by their smallness. A 
book of this kind deserves better illustration 
production. It concludes with a comprehensive 
bibliography of over 600 references; 

This publication will be greatly welcomed 
by foresters and soil scientists alike for it is 
real and practical and not academic only in 
its outlook as are so many books on forestry 
and on soils. It truly presents the soil and 
the forest growing on it as a teeming living 
harmonious complex and not just a mixture of 
mud and wood. 

A. L. Griffith. 

Vitamins and Hormones, Vol. III. Edited by 

Robert S. Harris and Kenneth V. Thimann. 

(Academic Press Inc., New York), 1945. 

Pp. XV -h 420. Price $6.50. 

The third volume of this internationally 
recognised and eagerly welcomed series of 
publications needs no introduction. It includes 
nine articles, each of them representing an 
authoritative and critically appraised review. 
The interrelation of vitamins in its fimctional, 
.unbalanced dosing, toXic and synergic .aspects, 
f lis discussed by Moore ; in the author’s own 
.Iwords, ‘^any attempt to co-ordinate,- rather than 
(to collect together, the examples of interrela- 
' Hion so far reported might at the present stage 
only make confusion worse confused. If we 
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aiHH'pt. thi' ('viikaico now availnbU' ai its raia* 
value, luiwevei*, \vi‘ must iiifia* that, interplay 


beUvt'on vitamins is oxl(*nsivt‘ and c'oinplivaUxi. 
d’ho various roh's ot* rihodavin may be baktai 
as ad’ordinu' u pood illustration of the rom- 
{)lexily of the jn-ohlom : (1) We are told that 

this vitamin rtsaets with ascorbic acid in vitro 
under the inihieiua^ of lipht ; (l.i) it is ])resent 

in the retina when' it ]A)ssibIy inU'racts with 
vitaihin A in tlu' formation of visual piirpk', 
and on separate' evideiu'c is concerned with 
vitamin A and ascoi'hic ac'id in dark adaptation; 
(3) it is associated with thiamine and niacin- 
amide in oxidative* nu'chanisms for carbo- 
hydrates; (4) possibly it takes part willi nia- 
cinamide in protein metabolism ; (h) there is 

a sLippestion that it has sonu* corrc'lathm with 
synthesis or metabolism of ascorbic acid ; 
(()) linally it is said to prevent the injurious 
ctTcct of marine fatty acids, which are in turn 
antaponistio towards vitamin E. Such a ‘‘diver- 
sity of intex'csts” mixy V)e claimed for several 
other vitamins, which Ic'ads, at least on paper, 
to a complicated network in which almost any 
two factors which have not been proved to 
interact directly may be assumed to influence 
each other through tlieir relations with a third 
factor.” 

The second review in the volume on the 
Bacterial Synthesis of B Vitamins in the Intes- 
tines, is one of the preat theoretical interest 
and practical sipnilicance in human nutrition. 
Can man and beast attain a state of sclf-sufll- 
cienev, complete or partial, with respect to the 
B-complex? If so, what is the extent and tlie 
manner through whic^h it is accomplished? 
An up-to-date answer to these questions is 
furnished by this article. Of ev(‘n greater im- 
portance and significance to animal and human 
nutrition is the fourth article on Prenatal Nutri- 
tion Deficiencies. The author has focussed 
attention of interested invcstigator.s in this 
field on problems which await solution ; says 
the author, “The appearance of the mother 
docs not always betray her viiutritional state 
and in case of deficiency the fexhus m.ay suffer 
more than the mother. It has been shown m 
animal experiments that a vitamin A level 
sufficient for maternal health may result in 
disaster to the offspring ; and vitiamin. A-dc(i- 
ciency does not affect the teeth of the mother 
so severely as those of the young. A mother 
with latent beriberi may give birth to a child 
with congenital manifestations of the disease. 
Female rats with a riboflavin deficiency so 
mild that they can undergo repeated pregnan- 
cies, often give birth to young who have the 
most severe malformations. Female animals 
fed on iron-deficient diets without developing 
aricEmia produce iron -deficient offspring that 
develop anaemia. These examples will suffice 
to illustrate that in the struggle for nutritional 
factors between mother and offspring it is not 
always the foetus who obtains what he needs. 
The finding of critical periods in the 'develop- 
ment of the embryo, in which there is unusual 
susceptibility to nutritional deficiency, opens 
new perspectives in the field of prenatal nutri- 
tion. It’ emphasizes the importance of a satis- 
factory nutritional state of the mother in the 
earliest periods of pregnancy.” 

The fifth review is devoted to a comprehen- 


r Current 
I. Science 

sivo and critical discussion of the growth- 
1 actors in microbiology and covei*s more than 
a lourth of ihe volume (125 pages). This is a 
la id in which biochemists, medical bacterio- 
logists and fermentation technologists are all 
inleix'stod. The seventh contribution relates 
to a ciiscu.ssion of the chemistry of the anti- 
pcrnicious aummia substances of liver; it is 
written by one wlio has made substantial con* 
Inlnitions to the field. The article is an ad- 
mirable review of a difficult and controversial 
lield and gives a clear picture of the present 
status of tixe subject. Other articles in the 
volume include (1) Sulphonamides and Vita- 
min Deficiencies, (2) Possibilities in the Realm 
of Synthetic Estrogens, (3) The Mechanism 
of Action and Metabolism of Gonadotropic 
Hormones in the Organism and (4) The Role 
of Acetyl Choline in the Mechani.sm of the 
Organism. On the whole the volume has ful- 
lillc^d the high expectations of the wide circle 
oC scientific investigators interested in vitamins 
and hormones, not only in the matter of the 
choice of tlie topics but also in the choice of 
the reviewers. We share with the Editors the 
liope that “the subject-matter of successive 
volumes will integrate more and more until 
Viimnms and Horviones eventually becomes a 
eoinplete reference to all active rc.scarch in the 
vitamin and hormone field”. 

Annual Review of Physiology, Vol. VIII. 

By James Murray Luck and Victor E. Hall. 

(American Physiological Society and Annual 

Reviews Inc., Stanford University P.O., 

California), 1946. Pp. viiid-658. Price $5.00. 

The eighth issue of the Annual Review of 
Phlfslology contains twenty-five reviews. Pre- 
facing the volume, the Editors restate their 
declared Editorial policy in the preparation of 
these reviews. “Encouragement is given only 
to the ])reparation of reviews wliich survey the 
important contributions of the preceding year 
or biennium, which appraise them critically 
and evaluate with descrimination the present 
status of the subject. Comprehensive reviews 
in which the task of the author is one of com- 
pilation rather than of appraisal arc deliberate- 
ly eschewed”. The Editors have felt convinc- 
ed that the special function of the review 
.should lie in criticism and appraisal ; this 
policy is largely reflected in the reviews. 

War-time restrictions on the publication of 
tlxo results of physiological research, more 
especially in its applied aspects, however, con- 
tinue although to a less severe degree. When 
the ban is lifted, may we expect a flooding of 
the pages of these Annnal Reviews with an 
account of the spectacular achievements made 
under the stimulus of v/ar. 

The topics discussed in the volume cover, in 
addition to the familiar subjects, a few fresh 
aspects of physiology ; Blood Cytology and 
Aviation Physiology represent two such topics. 
The volume is generously documented (3,598 
references to literature) thoughtfully indexed 
and attractively got-up. These reviews will 
continue to have ever expanding circulation 
and constitute an indispensable part of all 
progressive libraries interested in the advance- 
ment of physiological research in its funda- 
mental and applied aspects. 
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The Genus Bazzanla in Central and South 
America. By Margaret Fulford. (Waltham, 
Mass.: Chronica Botanica, Ltd.; Calcutta : 
The Macmillan & Co.), 1946. Pp. 175. Price 
$5.00. 

Taxonomic hepatacologists of the 19th cen- 
tury based their studies on herbarium speci- 
mens alone. This has led to an unnecessary 
multiplication of species and found a climax in 
the monographs of Stephani. Dr. Kashyap and 
Dr. Verdoorn were greatly impressed by the 
range of variability shown by Hepalics, when 
studied in the field and felt the necessity of 
critical revision of literature of a close exam- 
ination of the herbarium material. Dr. Ver- 
doorn has given this idea a practical shape by 
arranging to publish such monographs. 

This excellent monograph by a hepatacologist 
of long standing is the fifth of the series 
arranged by Dr. Verdoorn (1-4 already pub- 
lished as supplement, Vols. I-IV of Ann. Bry.). 
The author’s name is well known to all inter- 
ested in Bryology- This monograph incorpo- 
rates suggestions from Dr. Evans — the nestor 
of American hepatacologists. The author has 
critically examined herbarium materials of 100 
species and varieties of genus Bazzania. One 
of them has been transferred to another genus 
and as many as 71 have been reduced to syno- 
nomy. This should bring home to all taxo- 
nomists that they should be very careful in 
describing new species. It is an excellent 
model and like other monographs of the series 
published already is bound to be of immense 
use to all interested in the subject. 

R- S. C. 

Biochemical and Allied Research in India, 
Vol. 15. (Society of Biological Chemists, 
Bangalore, India), 1944, Pp. 87. Price Rs. 3 
or 6 sh. 

The Society *of Biological Chemists of India 
has been responsible for issuing these extreme- 
ly useful and informative Reviews during the 
last fifteen years ; they have been instru- 
mental in focussing attention on the high- 
lights of scientific achievements in the field of 
Biochemical Research in this country. That 
the Society has been able to continue these 
annual publications even during the difficult 
years of the World War and to maintain a 
reasonably high standard in the presentation 
of these reviews, is a matter on which the 
Society may well feel proud. 

These reviews can play a more useful and a 
more purposeful part if the Editors of the Re- 
view could infuse new blood into the reviews. 
Reviews of the work done in India may with 
advantage be critically appraised and compa- 
ratively presented against an international 
background of work in similar and allied fields. 
India is* backward in many fields of scientific 
endeavour ; the reviewer might in all appro- 
priateness, point out the lacunce .existing in our 
research organisations and plead for the in- 
auguration of new lines of and fresh approaches 
to research and emphasise the urgent need for 
an immediate • modernisation of our techniques 
and laboratories. .. 

We have no doubt that these suggestions 
will receive the earnest consideration of the 
Editorial Committee. We. shall in the coming 


years look forward to an even more useful and 
inspiring series of Reviews. 

Recent Advances in the Chemistry and Biology 
of Sea-Water. By H. W. Harvey. .(The 
University Press, Cambridge), 1945. Pp. viii 
-h 164. Price lOsh. 6d. net. 

The study of the marine environment is one 
of considerable interest to scientific investigators 
of the flora and the fauna which enrich the life 
of the sea. The physical and chemical factors 
which determine the overall ‘quality’ of the en- 
vironmental complex, are influenced by a va- 
riety of natural causes. The geographical loca- 
tion of the sea, the proximity of lands and 
estuaries, the presence of oceanic warm springs 
and streams, the ridges and the ravines of the 
sea floor, the turbulent flows due to tidal waves 
and volcanic eruptions, are some of the physi- 
cal factors which influence the environment. 
The salinity, ichlorinity, concentration of the 
major and the minor constituents, the phospha- 
tic and the other nitrogenous compounds, the 
dissolved oxygen and the carbon dioxide, are 
some of the factors which directly affect the 
chemical and the nutritional status of the 
environment. 

Dr. Harvey’s volume under review is an 
authoritative contribution to this field of the 
marine environment in relation to its plant 
and animal life. In the course of the ten 
interesting chapters which comprise the volume, 
the author has summarised in a clear and con- 
cise manner the large volume of work which 
has been carried out in this field. The intro- 
ductory chapter is devoted to a discussion of 
mixing and the horizontal transport of sea-water 
which tend to maintain a certain degree of 
uniformity of conditions in the sea. The second 
chapter deals with the salinity, chlorinity and 
the specific gravity of sea-water. Methods for 
their determination are described and the inter- 
relationships of these factors discussed. The , 
third and the fourth chapters describe respec- 
tively the major and the minor constituents of 
the sea. The minor constituents include the 
organic carbon compounds and the salts con- 
taining nitrogen and phosphorus. The fifth 
chapter deals with dissolved oxygen, its occur- 
rence and distribution at different depths and 
during different seasons. The carbon dioxide 
system of sea-water is described in the sixth 
chapter. 

The distribution and estimation of phosphates 
and of nitrogen-containing salts forms the topic 
of the seventh chapter ; colorimetric and bio- 
logical methods of estimating phosphates and 
various forms of nitrogen are described and the 
significance of the nitrogen/ phosphorus ratio 
discussed. The next chapter is devoted to^ a 
discussion of the changes induced by bacterial 
action; this is followed by a description of 
the phosphorus and the nitrogen cycles (Chap- 
ter IX) The tenth and the last chapter is 
concerned with the fertility of the ocean waters 
as determined by the abundance of planktonic 
harvests, which meet the nutritional _ reqi^e- 
ments of the higher forms of life m which 
the sea' abounds. This is a volume which will 
be enthusiastically welcomed by every one 
interested in the fundamental and practical 
aspects of marine biology. 


326 


Rcvietvs 


[ Current 
Science 


OXIDATION* 


THE discussions organised by the Faraday 
Society serve to prove the advantage of 
considering scientific knowledge as inter- 
national. Attracted by a bond of common 
interest, experts from far and wide collect 
together for an unrestricted exchange of ideas 
about a scientific theory capable of wide appli- 
cations in its different aspects. Knowledge 
advances and the world benefits. The general 
discussion on oxidation held in London was 
quite up to the I'eputed traditions of the Fara- 
day Society discussions. These were held at 
the University College, London, under the 
Presidentship of Professor E. K. Rideal, f.r.s., 
and were attended by a number of scientists 
from the U.S.A. and Europe. 

The subject of oxidation is as wide in its 
scope as it is varied in its aspects. A large 
number of papers were contribi^ed and were 
considered under the following : — 

(1) Oxidation processes involving electron 

transfers. 

(2) Low temperature oxidation of hydro- 

carbons. 

(3) Oxidation at high temperature in the 

gas phase. 

In most oxidation processes in aqueous media, 
the first step consists of a simple electron 
transfer. This, however, is followed by subse- 
quent reactions involving fundamental re- 
arrangements within the molecule. In the pre- 
sent discussions, the electron transfers, the 
nature of the loose electrons, the ions and radi- 
cals formed as a consequence of electron trans- 
fers and the reaction chains set up by free 
radicals, are the main ideas which have been 
applied to understand the mechanism of sec- 
ondary reactions in oxidation-reduction pro- 
cesses. The theory of chain reactions as ap- 
plied to thermal reactions laid the foundations 
of many of the fundamental ideas. Study of 
thermal reactions no doubt supplied the tools 
but their application in a new orientation has 
opened up a vast field whose extent and fruit- 
fulness has been fully brought out during these 
discussions. 

In systems of conjugated double bonds, 
Weiss approaches oxidation through an 
electron transfer resulting in the forma- 
tion of an unstable intermediary ion. Weiss 
also considers the quenching of fluorescence of 
polycyclic hydrocarbons by molecular oxygen 
as an electron transfer process : 

[RHJ I- d-Oo"', a more or less stable peroxide 
being formed. He extends the same idea to 
cases of photosensitised oxidation where an HOo 
radical can be formed, which in the presence 
of a suitable accepter easily brings about an 
oxidation. Electronic transfers in oxidation 
processes, however, often involve complicated 
rearrangement of bonds within the molecules. 
In the first paper Coulson has given his method 
of calculations of bond order, on which depends 
the reactivity of a bond. Though in matters 
of detail and the extent of mobility of the 

* A short review of the general discussion '’held 
under the auspices of the Faraday Society at the 
University College, London, on 27th and 28th Sept. 
1945, under Hhe Presidentship of Prof.*E. K. Rideal, 

F.R.S. 


TT electrons, calculations may have to be revis- 
ed, the treatment lends a quantitative theoreti- 
cal basis for the degree of bond fixation and 
ultimately to reactivity of molecules concerned. 

The idea of a chain of mechanism initiated 
b 3 " a free radical has been applied to polymer- 
isation processes of vinyl compounds. Hydro- 
gen peroxide, potassium persulphate and other 
inorganic substances are known catalysts for 
polymerisation processes. It has been found 
that U'aces of various substances greatly acce- 
lerate the rate of polymerisation. With. 
the rate is markedly acclerated by the presence 
of ferrous, manganous, cuprous, titanous and 
other metallic ions. In a series of papers 
Bacon, Baxendale and co-workers, and Morgan 
have studied the polymerisation of monomers 
like methylacrylate, methylacrylic acid, styrene, 
etc. Polymerisation by H.>0.> is greatly acce- 
lerated by ferrous ions. A new polymerisation 
technique called '‘reduction activation” which 
is most effective in aqueous solutions has been 
worked out by Bacon. The presence of reduc- 
ing substances capable of reacting with the 
oxidising agent, accelerates the polymerisation 
of ethylenic monomers. The increased activ- 
ities are explainable through the formation of 
intei'mediary free radicals or radical ions and 
thus form evidence for the same. In the case 
of and ferrous ions, there is satisfactory 

evidence for the formation of OPI radical. The 
reaction is accelerated by a chain mechanism, 
the hydroxyl radical attacking the double bond 
of the monomer and producing other free radi- 
cals which react with further molecules of the 
monomeric compound in the following manner: 

HO + M ~> HOM - 

HOM - + M HOCM) 2 - 

MO(M)n - + M~>HO(M.n4-l”- 
The chain is terminated by mutual reactions 
between growing chains or by OH radicals 
thus : 

HO(M)„ - 4- HO -5- HO (M)nOH 
HO(M)n - -f- - (M)nOH->HO - (M'„ m - OH 
Kinetics have supported the general scheme. 
Other cases of polymerisation are also con- 
sidered to occur through a transient inter- 
mediary. The exact nature of, the radical or 
the intermediary catalyst as in the case of 
the persulphate reaction are not always defi- 
nitely known and many assumptions have often 
to enter into these considerations. Study of 
kinetics of these reactions affords a powerful 
instrument to probe into the life and formation 
of the radicals and rapid developments in this 
sphere can easily be expected. 

The next series of papers deal with low tem- 
perature oxidation of hydrocarbons. It has 
been generally established that hydroperoxides 
are formed as a first step in the oxidation, and 
the oxidation products and the mechanisms by 
which the reactions proceed are, however, not, 
clearly understood. , The nature of the oxida- 
tion products are generally very, complicated 
and kinetic treatment in many cases is preclud- 
ed owing to lack of knowledge of experimental 
conditions suitable for the study of chain se- 
quence. There is a considerable difference of 
opinion on secondary reactions and on the 
chain terminating processes. 
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The first set of papers deal with oxidation 
of tetralin. This substance is suitable for the 
study of oxidation of CHo, group because of. its 
high oxidation rate and the ease with which 
it yields an easily separable crystalline solid 
hydroperoxide in the primary oxidation pro- 
cess. The autoxidation of tetralin, without 
catalysts, shows an induction period. In the 
early stages about 95 per cent, of the absorbed 
oxygen is estimable as the hydroperoxide. 
The hydroperoxide iitself can function as a 
catalyst and by its breakdown furnishes free 
radicals which can generate the chain mechan- 
ism. In heavy metal catalysed oxidation of 
tetralin, the primary reaction is the chain 
formation of the hydroperoxide, followed by 
catalysed unimolecular decomposition of the 
catalyst. In a general way the participation 
of free radicals is amply justified. It is gene- 
rally considered that the hydrocarbon RH, 
gives rise to radicals R", which react in the 
sequence : 

R — + 02”^ ROa 
RO 2 - -1- RH->RO,H -i- R - 
The reactions for the termination of the chain 
are not always definite. Surface effect and 
reactions with, the peroxide or the catalyst have 
been suggested for the process. 

The thermal decomposition of benzoyl per- 
oxide is monomolecular and produces benzoate 
and phenyl radicals which initiate chains. 
George and Robertson have studied the kinetics 
and have found a monomolar order for the 
catalysed oxidation of tetralin and by analogy 
suggest a chain mechanism similar to the ben- 
zoyl peroxide reaction. A bimolecular rate 
has also been found for some of the peroxide 
catalysed oxidation. In the absence of sufficient 
kinetic data heats of reaction values have been 
utili.sed to formulate probable reaction me.chan- 
ism. *The oxidation of the olefins, ethyl lino- 
leatc, ethyl linolenate and methyl oleate, have 
been shown to follow a chain mechanism. 
Boll and and Gee consider that the oxidation 
of ethyl linoleate is accompanied by a double 
bond displacement. It is suggested that one 
of the chain carriers is the free radical 
RCH = CH.CH = CH.R', which has other 
■ ’ I 

forms of resonance configurations and forms 
isomoi'ic peroxide radical with O.,. Though 
the chain mechanism is considered to be the 
same, squalene behaves differently from, the 
other olefines inasmuch as the peroxide yield 
which is smaller at the earlier stages of re- 
action appears to be unrelated to the extent of 
oxidation. It is evident that further data are 
necessary for a fuller understanding of the 
detailed mechanism. The oxidation of rubber, 
hydrocarbon fuel, coal, etc., have been con- 
sidered. The points of oxygen attack, the 
nature of the peroxide, structural influences on 
the reaction and scission products are the mam 
topics of discussion. Peroxide formation has 
been established and a sirnilar mechanism has 
been suggested. In the oxidation of carbon, a 
complex containing active oxygen 
postulated and the process is suggested to be 
similar to organic peroxide formation. In tne 
absence of complete data, however, most 01 
the conclusions have to be tentative. 


Oxidation of the hydrocarbon in the gas 
phase forms the subject of discussion in the 
third^ section. The chemical products, the 
kinetics and the reaction chains and mechanism 
in oxidation processes, during detonation, ex- 
plosion and slow combustion producing cool 
fiames, have been considered under this section. 
Spectroscopic methods for detection and ana- 
lysis^ of the products of the reaction have been 
applied. Knock in an internal combustion 
engine is caused by a high velocity explosion 
wave. An active oxidation catalyst, probably 
a peroxide capable of setting up reaction 
chains, is considered to be generated, but the 
exact nature and method of production of the 
knock-producing entities are not very definite. 
Prettre and Perrin are of the opinion that the 
production of carbon monoxide and hydrogen 
by the catalytic oxidation of methane is not a 
direct reaction. They used a catalyst contain- 
ing 12 per cent, nickel and found that the exit 
gases always contained CH^, COo and H 9 O. 
They concluded that the initial oxidation of 
methane produces CO., and H.,0, which through 
further endothermic reactions with the residual 
methane, give CO and Ho. Topps and Town- 
end have investigated the light emission during 
ignition of mixture of oxygen with ether and 
acetaldehyde. A technique has been described' 
for the spectroscopic analysis of the lumines- 
cence. Depending on experimental conditions, 
a cool flame, produced at lower temperature 
and a more intense blue flame are observed. 
The spectrum of the cool flame is identical with 
the fluorescent bands of formaldehyde excited 
under radiations. The exact mechanism of the 
process is not clear as chemical analysis does 
not give detectable quantities, of formaldehyde. 
The measured temperature of cool flames is not 
sufficient for a purely thermal excitation of 
formaldehyd^e molecules. Calculation from 
intensity measurements with acetyldehyde gave 
a very low efficiency for the emission process. 
It has been suggested that methyl alcohol, 
whose oxidation under certain conditions gives 
an identical spectrum, might be a factor in the 
production of cool flame of acetaldehyde, but 
experimental data are not sufficient for a defi- 
nite conclusion. 

Short-lived radicals and free atoms play an 
important part in combustion reactions. Oxy- 
gen atoms and NO react to give a continuous 
emission spectra with its maximum in the 
yellow- green and thus afford a method for the 
detection of oxygen atoms in flames. The 
presence of oxygen atoms has been utilised in 
various chain mechanisms put forward to 
explain combustion reactions. An example is 
afforded in the oxidation of SOo in combustion 
flames studied by Dooley and Wittingham. 
SOa is formed in flames by the oxiciation of 
SOo. A technique for. the direct determination 
of SO., is described. Dew points were deter- 
mined by an electrical conductivity method by 
streaming the gaseous mixture across a cooled 
glass vessel in which two thermocouples were 
fixed and by measuring the increase in con- 
ductivity consequent on the deposition of the 
H 9 SO 4 mist. The reaction is explained by the 
intermediate formation of H.^S, CSo and other 
sulphur compounds which generate CS and CO 
radicals. These radicals by chain reactions 
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evolve oxygen atoms which ultimately produce 
SO-i by interaction with SO.>. 

Combustion reactions in fuel beds have been 
investigated by Thring, Deep fuel beds are 
favoured in technical practice to avoid me- 
chanical lifting of particles. Considerable 
amounts of CO are consequently produced by 
th(} reduction of COo and excess air has to be 
fed in to burn the CO. Complete combustion 
without much excess air and a CO., content 
approximating 20 per cent, in the combustion 
gases from coke, are the ideal conditions for 
maximum temperature in a furnace. An 
experimental furnace is described in which 
the air stream is directed downwards on the 
surface of the fuel bed, by means of a nozzle 


of variable aperture. By the down jet combus- 
tion method, the CO.> content of the issuing 
gases is raised and a higher furnace tempera- 
ture is attained. The various factors connected 
with this new technique in furnace design are 
discussed. The oxidation of yellow phos- 
phorus and the photochemical oxidation 
of formaldehyde are dealt with in the las1 
two papers. The glow accompanying the slow 
oxidation of phosphorus is a cold flame 
Hydrocarbons act as poisons by using up th-c 
atomic oxygen required for the chain propaga- 
tion. The photochemical reaction between 
oxygen and ’ formaldehyde at temperatures 
below those of the thermal reaction has beer 
investigated. P. B. G. 


SCIENCE NOTES AND NEWS 


IMPERIAL COUNCIL OF AGRI- 
CULTURAL RESEARCH 

A MEETING of the Governing Body of the 
^ Imperial Council of Agricultural Research 
was held in New Delhi on the 25th and 26th 
September 1946. The Hon’ble Dr. Rajendra 
Prasad, Member for Food and Agriculture, 
was in the Chair. Among those who attended 
were Provincial Ministers of Agriculture — 
Mr. M. P. Patil from Bombay, Mr. N. A. Sher- 
wani from the U.P., Sardar Swaran Singh from 
the Punjab, Dr. Syed Mahmud from Bihar, 
Sri Nityananda Kanungo from Orissa and Dr. 
Rameshwar Agnibhoj from the C.P. 

Ten schemes of national importance on agri- 
culture and twelve on animal husbandry were 
sanctioned. It was also decided that the name 
of the Imperial Council of Agrioultrual Re- 
search should be altered to Indian Council of 
Agricultural Research. The procedure for 
shortening the period of 19 months taken at 
present for sanctioning schemes to 7 months 
was also approved. The Governing Body also 
approved the scheme for bringing out Urdu 
and Hindi editions of the Council’s popular 
Journal Indian Farming. 

Agricultural Schemes 

(1) Tests with D.D.T., 666 and allied insecti- 
cides, at the I.V.R.I., Madras, Bombay, U.P. 
and the Punjab. (2) Co-operative experiments 
on fungicidal sprays. (3) Insect pests of paddy. 
(4) Contribution to the Indian Botanical So- 
ciety. (5a) Improvement of pastures (Punjab), 
(b) Improvement of pastures (Bengal). (6) 
Manorial experiments on paddy lands. (7) Ni- 
trogen fixation in soils. (8) Rice research 
scheme. (9) Physiology of pulses. (10) Medi- 
cinal plants. 


Animal Husbandry Schemes 
(1) Effect of humid climate on cattle 

(2) Standardisation of ration for ryots’ cattle 

(3) Bacteriological standards for market milk 

(4) Dairy technology. (5) Sheep (Damani) 
breeding. (6) Rapid and detailed determina- 
tion of fat, etc., of milk. (7) Helminth para- 
sites of poultry. (8) Sheep and goat disease 

(9) Research on the biology of marine prawns 

(10) Laboratory for wool analysis. (11) Dis- 
ease Investigation Officer scheme. (12) Lino- 
leic acid content of ghee. 

The Twelfth Annual Meeting of the Indiar 
Academy of Sciences is scheduled to be hclc 
at Allahabad from the 26th to 28th Decembei 
1946 jointly with the National Academy oj 
Sciences, Allahabad. 

Fuel Research Institute, Digwadih. — The 
Hon’ble Mr. C. H. Bhaba, Member for Works, 
Mines and Power in the Interim Government 
laid the Foundation Stone of the Fuel Re- 
search Institute at Digwadih, Dhanbad, or 
Sunday, the 17th November 1946. Sir S. S 
Bhatnagar, Director of Scientific and Industrial 
Research, welcomed the guests and Dr. J. W. 
Whitaker, Director of the Institute, extended 
the vote of thanks. 

ERRATA 

Volume 15, No. 8, August 1946, page 234, 
lines 16-18 (Note entitled “Chromosome Num- 
bers in Bambusese”): For “it is found that 
mostly all of them come under n = 35 and 
2n 3Z 70, while Riccharia groups with the basic 
number n = 12.”, read “it is found that mostly 
all of them come under either 2n = 48 or 2n = 
72 chromosome groups with the basic numbei 
n = 12.” 


1250 46 Printed at Thft Bangalore Press, Bangalore City, by Q- Srinivisa Rao. Suoarintendant and Published by 
Dr. M. A. Govinda Rau, M.A.. Ph.D., for The Current Saienoa Aasooiation, Bangalore 


CURRENT SCIENCE 


XV] DECEMBER 1946 [No. 12 


Page 


Neto Concepts of Crystal Structure. 

Sir C. V. Raman , . 329 

An Institute of Scientific Information for 
Britain . . . . _ 33I 

Obituary — 

Pandit Madan Mohan Malviya . 332 

Sir James Hopwood Jeans, O.M. . . 332 

Problems of the Indian Coal Industry . . 333 

Solar Spectr'icm Line Intensities . . 335 

Development of Scientific Man-Power and 
Material Resources . . . . 335 

Cciiseroation and Control of Water and 
Waterways .. .. ..337 


Page 

Influence of the Form of Nitrogen on the 
Quality and of Quantity '‘Pitch‘d in 
Distillery Practice. By Kalyan Kumar 
Mitra and M. Sreent^^asaya . . 340 

Preservation of Prawns and Its Effects on 
the Nutritive Value. By S. T. Chari and 


r. Anantha Pai . . 

. . 342 

The Icaroscope 

. . 344 

Letters to the Editor 

. . 345 

Reviews . . 

. . 357 

Science Notes and News 

. . 360 


NEW CONCEPTS OF CRYSTAL STRUCTURE 


AS is well known, the theory of crystal 
^ structure was worked out by Sohneke, 
Schoen/ljes and Fedcrov in the 19 tlj centoy on 
a purely ^L^conu'tric basis long befoi'e the dis- 
covery of the di fraction of X-rays by crystals 
opened up thc‘ possibility of the physical explo- 
ration of tlioir atomic structure. The results of 
th(i geometric theory are embodied in the state- 
mi. nt that any crystal must belong to one of 
the 230 possil)le space-groups, which in their 
turn are derivable from the 32 possible point- 
groups or symmetry classes to which a crystal 
can be assigned ; tlu’sc symmetry cla.sses can 
be grouped tegetlier so as to yield the well- 
known classih cation of crystals into six (or 
seven) divisions. Tlic theory of space-groups 
rests on the premise that the structure of a 
crystal exhibits tlie translational symmetry of 
a space.-lattice or tliree-dimensional network of 
equally spaced }:)oints; a number of such latti- 
ces similar and similarly situated but not coin- 
cident interpenetrate each other, and the struc- 
ture ot the crystal is obtained by locating a set 
of atoms of the same kind at all tha points of 
■each such lattice. The enumeration of the pos- 
sible space-groups is based on a consideration of 
the various types of symmetry which could be 
exhibited by such a structure. In passing from 


the point-groups to the space-groups, some 
additional types of symmetry become possible, 
viz., glide-plane reflexions and screw-axes, the 
effect of which is to multiply the number of 
lattices which are occupied by atoms of the 
same kind and to locate these atoms within the 
unit cell of the structure at equal intervals 
which . are integral submultiples of the lattice 
spacings. The theory of space-groups is com- 
plete in itself and its conclusions are fully 
borne out by the results of the X-ray investi- 
gations made with crystals. The determination 
of the space-group to which a crystal belongs 
is possible by X-ray study, the so-caBed ab- 
sent reflexions giving the clue to the existence 
of glide-plane reflexions and screw-axes as 
elements in the symmetry of the structure. 
Indeed, assignment in this manner of the 
crystal to the space-group to which it belongs 
is a necessary step in the task of completely 
elucidating its structure. 

While the complete generality and utility of 
the theory of space-groups are unquestionable, 
the nature of the approach which it makes to 
the subject of crystal structure is purely 
formal and geometric, and hence the theory 
cannot take us far towards a physical under- 
standing of the facts of crystal structure. It 
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only tells us what combinations of the various 
elements of symmetry are possible and the 
results of such combination, but is not con- 
cerned with the reasons for their appearance. 
A characteristic feature of the theory of space- 
groups is the introduction, in all except some 
special cases, of undetermined parameters in 
the description which it affords of crystal 
structure. The appearance of unknown quan- 
tities in the description of a structure ' charac- 
terised by perfect order and symmetry must be 
con.sidered a disturbing and unsatisfactory fea- 
ture and is an indication that the foundations 
of the theory have not been laid dseply enough 
in the groundwork of physical reality. 

An Alternative Approach 

It is proposed in the following to put forward 
tentatively a concept of crystal structure- 
which, while it is radically different from that 
forming the basis of the theory of space- 
groups, does not come into conflict with the 
results, of that theory, but on the other hand, 
affords a physical interpretation of thsm, and 
also explains many facts known regarding the 
structure of crystals which have hitherto re- 
mained without adequate explanation. The 
concept proposed may be stated in the form of 
four propositions or postulates. 

I. . All the atoms in a crystal whether of 
the same or of different kind are 
located at the points of a common 
space-lattice : but not all the points 
of the lattice are necessarily occu- 
pied. 

II. The locations of the atoms at the points 
of the common space-lattice with 
respect to each other are determined 
by fixed rules derived from their 
mutual affinities. 

III. The unit of the structure which results 

from the grouping of the atoms 
. around each other at the points of 
the common space-lattice is of the 
same species as the cells of that 
lattice, but its dimensions are inte- 
gral multiples of the cell dimensions. 

IV. The valence directions in the crystal 

structure obey the law of rational 
indices. 

We shall now proceed to comment upon each 
of these postulates in turn, offering ' some 
sort of justification for each of them and point- 
ing out their interrelations. The first postulate 
contains the kernel of the proposed new con- 
cept of crystal structure. Various considera- 
tions niay be urged in favour of its acceptance. 
In. the first place, it removes all uncertainty 
or , arbitrariness in the specification of crystal 
structure, and has thus a purely philosophical 
or a priori justification. Secondly, it may be 
remarked that for a variety of atoms of differ- 
kihds'Uo settle down to form the regular 
arrang^fflei3t in space which we call a crystal, 
it is necessary that they should all take 

in . a .common plan and the simplest 
a^mni)t:i6:n’ yWhich we could make regarding 
tK4.. .ii^urk ^6t . ihis plan is that it is a three- 
dix4^?loA^f or space-lattice, the points 

ot.;TOich:';proWd's‘" 1 atoms. 

If-ffe'’kTsp^,eVideht. that the existence of such a 
pilan ' does not necessitate • that all the points 
\n the lattice should be filled. Per contra, the 


existence of unfilled places would, in general, 
be necessary if atoms of different kinds and, 
therefore, of diffei’ent sizes are all to be ac- 
commodated in the same lattice. 

Our second postulate scarcely needs detailed 
justification. The atomic interactions would 
obviously determine the manner in which the 
atoms would take up positions in the postu- 
lated common space-lattice, and unless these 
interactions are of such a nature that they 
result in specific types of grouping of atoms 
of the same kind or different kinds about each 
other, anything like the regular order charac- 
teristic of a crystal would clearly be impos- 
sible. 

Our third postulate may be regarded as con- 
sequential on the first two. If we postulate 
de.hnite types of grouping of the atoms about 
each other in a common space-lattice, the final 
result of such grouping should exhibit the 
various types of symmetry shown to be possible 
by the theory of space-groups. . In the first 
place, the structure would repeat itself in three 
dimensions at regular intervals, which arc inte- 
gral multiples of the spacing of the primitive 
lattice. In other words, the resulting struc- 
ture would be such that the atomic co-ordi- 
nates in the unit of the structure would all be 
integral multiples of the spacing of the primi- 
tive common lattice, and, therefore, either 
rational sub-multiples or rational fractions of 
the dimensions of the structural unit. Thus, 
our postulates would lead naturally to the ap- 
pearance in all cases of a translational sym- 
metry in the structure of the crystal and also 
in appropriate special cases, to the types of 
symmetry recognised in the space-group theory 
as arising from glide-plane reflexions or screw- 
axes. But the existence of rational relation- 
ships between the atomic co-ordinates and the 
dimensions of the structural emits is a general 
consequence of our postulates and is not re- 
stricted to such special cases. 

Our fourth postulate is not an independent 
one but is merely consequential on our first 
and second postulates. But it appeared worth- 
while to put it forward as a distinct postulate 
because of its obvious importance in relation 
to the views of crystal structure here consider- 
ed, and also because it appears possible to find 
an independent justification for it. The idea of 
a directed valence is a fundamental notion of 
chemistry and ,is stressed in organic chemistry 
with reference to the so-called ‘‘tetrahedral” 
valence directions of the carbon and -silicon 
atoms. But one has only to recall cases like 
cyclo-propane or cyclo-butane to stress the fact 
that even in saturated carbon compounds, the 
valences of carbon are not necessarily tetra- 
hedral and that their directions are influenced 
by the structure. Thus, if the notion of 
valency has any meaning at all in relation to 
the crystalline state of matter, we may expect 
to find the directions in which it is exerted, 
in other words,’ the directions of the lines 
joining neighbouring atoms to bear some simple 
and specific relations to the structure of the 
crystal. If such relationships exist, their 
nature should be of the law of rational indices 
which one naturally regards as the most funda- 
mental fact of crystal architecture. Thus, if 
our fourth postulate is regarded as having an 
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independent theoretical justification, our first 
postulate would be a consequence of it, and 
rice versa. 

Lest it be thought that our present apnroach 
to the theory of crystal structure is hypotheti- 
cal and speculative, it may be pointed out that 
a great many inorganic crystals, both of an‘ 
elementary and of a compound . nature, whose 
structures have been determined with some 
assurance of finality may be described in terms 
ol our present concepts. Indeed, all crystals in 
which the atomic co-ordinates have been found 
to be simply related to the lattice soacings, 
either as a rational sub-multiple or as a*^ ration- 
al fraction thereof fall naturally into the 
present scheme of thought. Many such struc- 
tures may be found on an examination of the 
tabulated results of X-ray analysis. Particu- 
lady significant are those cases in which 
atomic locations of this kind arc not demanded 
by the results of space-group theorv. 

Some Outstanding Questions 

Before concluding, it may be worthwhile to 
reply briefly to some criticisms which may be 
urged against the present point of view. The 
most likely criticism that might be urged is 
that there are apparently well-attested cases 
of crystals in which the atomic co-ordinates 


are not expressible as rational sub-multiples 
or' rational fractions of the structural cell- 
dimensions. The answer to this criticism is 
that such cases deserve careful re-examination 
with regard to the facts or their interpretation. 
The atomic co-ordinates here considered are the 
positions of the atomic nucieii, while the co- 
ordinates determined from the study of X-ray 
reflexion-intensity represent the optical centres 
of the electronic clouds surrounding the nucieii. 
If the electronic clouds are not spherically 
syn:- metrical, the locations determined from the 
X-ray intensities would not necessarily be 
those of the atomic nucieii. Another possible 
source of error in the X-ray studies is the 
tnermal agitation of the atoms which may be 
considerable and not necessarily sj^mmetrical 
about the nuclear positions. Not until these 
and other possible sources of error in the X-ray 
studies are carefully considered and eliminated 
in various simple cases which appear to con- 
flict with the present point of view could their 
evidence be considered to outweigh the signi- 
ficance of the large number of cases in which 
it does fit with the facts and offers an intel- 
ligible explanation of them. 

C. V. Raman. . 


AM INSTITUTE OF SCIENTIFIC INFORMATION FOR BRITAIN 


AN 8th July a discussion on “The Dissemina- 
tion of Scientific Information to the Gene- 
ral Public” was held at the Royal . Institution, 
London, under llic auspices of the Royal So- 
ciety’s Empire Scientific Conference and the 
British Association for the Advancement of 
Science. Sir Richard Gregory, f.r.s., who was • 
for many years Editor of Nature, was in the 
Chair, and papers were read by Sir Henry Dale, 
O.M., F-R.s., late President of the Royal Society, 
Mr. Ritchie Calcku* of the News Chronicle, re- 
presenting the proi'es.sion of journalism, Dr. O. 
Howarth of the British Association for the Ad- 
vancement of Science, Commander Ian Cox of 
the B.B.C., and Mr. Paul Rotha, representing 
tlie film industry. 

The media by means of which scientific 
information is disseminated to the general pub- 
lic were reviewcid and it was stressed ^ how 
greatly the war has stimulated a public inter- 
est in science — an interest philosophically 
optimistic and largely vocational. But the 
specialization of science and the complexity of 
its organization ax'c ba filing to the public, while 
scientists have a caution and conservatism 
about publicity. 

Jn view of those considerations the need is 
apparent for a link between the public and the 
man of science. It was suggested that this link 
should take the form of an Institute of Scienti- 


fic Information, tha function of which would 
be : — 

(a) To keep a record of all scientific re- 
search in Great Britain, in the Commonwealth 
and in the world as a whole. 

(b) To obtain access to scientists in order, to 
secure the latest information for issue to the 
Press or B.B.C. and to refer to the proper 
scientific authority any story the Press or B.B.C. 
might bring forward. 

(c) To supply to the Press and other media 
lists of learned and technical points in pure 
and applied science. 

(d) To keep the Press and B.B.C. supplied 
with official scientific releases. 

(e') To give advice and make recommenda- 
tions on all matters connected with the publicity 
of science. The producers of films or broad- 
casts and the organizers of exhibitions or ihu- 
seums would look to the Institute to help them 
with advice and co-operation. . ? *• 

It was suggested that the Institute- would ' 
be endowed partly from pubhc and part^'ifiiom- ' 
independent sources. It would be called upon 
to issue pronouncements on controvet^sial s.ub-i 
jects and would be judged by the sineerity withH 
which it reacted to varying interpretations of '• 
the social function of science. ’ ' : : . — ’ • 

— Courtesy-’ of “Monthly S^ciertce 
1946, No. 9, p. M vono;: 
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OBITUARY 

PANDIT MADAN MOHAN MALVIYA 


iyr.\LVIAjrs passing away on November 12, 
at the ripe old age of 85 amid unprece- 
dented scenes of an almost worshipful homage 
in which over a hundred thousand joined, 
dropped the curtain over a long and remark- 
able career consecrated to the Nation’s service. 
Born in a pious Brahmin family with no ad- 
vantage to start, Malviyaji began life as a 
teacher with a very early foreshadowing of 
his gifts for a sustained and inspiring utter- 
ance in any cause with a constructive and 
humanitarian appeal ; then a distinguished 
journalist and leading figure, first in the U.P. 
(1902-12), and in the Imperial Legislature, 
Delhi, until 1920 ; a legal luminary, giving up 
a lucrative practice for 'whole time’ public 
work ; an almost single-handed leader in the 
campaign to secure for the Nagari character 
its rightful status ; Founder-President of the 
All-India Hindu Mahasabha, the Seva Samiti 
and a whole group of organisations designed 
to harness forces of an awakened religion for 
the country’s service along political, social, cul- 
tural and economic channels; called four times 
to the Presidency of the Indian National Con- 
gress, in a way the very greatest gift in the 
hands of his people, Malviyaji will rank high 
amongst the illustrious builders of the Indian 
Nation. 

The ricli tributes paid by first rank leaders 
in diverse fields, especially the political, in this 
country and (some) outside, make it unneces- 
sary to appraise here the latter, the most 
dominating aspect of Malviyaji’s life-work. 
Ever steeped in the idealism and traditions of 
the Indian past and an unshakable faith in the 
greatness of its future, Malviyaji was not un- 
aware of the chief weaknesses of the national 


position due, e-g., to certain social evils and 
the extreme backwardness of the economic 
development. Characteristically enough, he 
strove to combat the former rather by mass 
appeal to reason and social conscience, than 
through legislation ; for the latter, he appealed 
for popular enterprise and initiative and a 
broad -based State policy. His work on the In- 
dustrial Commission (1916-18) and his famous 
minute of dissent to its Report reveal markedly 
Malviyaji’s ever-active spirit of constructive 
criticism and realistic outlook. 

While any of these lines of work would 
have sufficed for “a life’s reputation”, Malvi- 
yaji’s claim for a permanent place in the re- 
collection of his country is his monumental 
work as. the Founder, for twenty-one years the 
Vice-Chancellor, and last seven years the 
Rector (in the late Dr. Besant’s words, “the 
very heart and soul”) of the Benares Hindu 
University, spread over a campus of 1,300 
acres, and adjacent to the holy Kashi of im- 
memorial and hoary traditions ; this was the 
first teaching and the residential University in 
the country, with Rs. 105 lakhs collected from 
Princes and public — a unique tribute to Mal- 
viyaji’s indomitable will and the people’s trust. 
The University was “established to preserve 
and popularise all that was good and great in 
the ancient civilisation of India and, at the 
same time, to impart instruction along lines of 
the best of modern Universities”. Here, more 
than anywhere else in the motherland, will 
abide for ever in imperishable memory, the 
spirit of this Rishi and a maker of modern 
India. 

S. S. Josiii. 


SIR JAMES HOPWOOD JEANS, O.M. 


T T is with deep regret that we record the 
'*■ death, on 16th September, of Sir James 
Hopwood Jeans, O.M., F.R.S., at the age of 69. 
Jeans was known throughout the world not only 
for his many original contributions to mathe- 
matical physics but also for his lucid exposi- 
tions of science in books and articles intended 
for the general public. His academic career . 
was a brilliant one, and among the positions- 
he successively held were those of Professor 
of Applied Mathematics at Princeton (1905-9), 
Stokes Lecturer in Applied Mathematics at 
Cambridge (1910-12), and Professor of Astro- 
nomy in the Royal Institution. He held also 
many important offices and was at various times 
Secretary of the Royal Society (1919-29), Pre- 
sident of the Royal Astronomical Society 
(1925-27), and President of the British Associa- 
tion for the Advancement of Science (1934). 
He was honoured by universities and societies 
throughout the world, and received among 
other awards, the Royal Medal of the Royal 
Society, the Gold Medal of the Royal Astrono- 
mical Society, and the Franklin Medal of the 
Franklin Institute. 

Qne of Jeans’ first major contributions to 


science was his confirmation of Lord Rayleigh’s 
law for black-body radiation. In this field he 
quickly recognized the significance of Planck’s 
quantum theory and used it skilfully to deve- 
lop his own theories. He gave too, in 1903, the 
first rigorous proof of Maxwell’s law for the 
distribution of velocities among the molecules 
of a gas. Although his work materially ad- 
vanced many branches of physics, Jeans is 
most generally known for his cosmogonic 
work.’ His brilliant theories of the origins 
of the planets and their satellites and^ of 
the source of stellar radiation have gained 
wide, if not universal, acceptance. He will be 
remembered too for his philosophical inter- 
pretation of modern science. Though his 
philosophical theories have excited much contro- 
versy, they, represent a courageous and care- 
fully considered attempt to answer problems 
’Whose manifest difficulties have deterred most 
of his contemporaries. His death is a sefvere 
loss to British science, the more so as it comes 
at a time when the rapid advancement of 
science is creating so many urgent philosophi- 
cal problems. 

— (Courtesy of '‘Endeavour'^ Oct. 1946, p. 154.) 
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Problems of the Indian Coal Industry 


PROBLEMS OF THE INDIAN COAL INDUSTRY* 


Q Nii ot the many striking paradoxes for 
which India is famous is' her coal posi- 
tion. India produces over 30 million tons of 
coal per year and is the second largest pro- 
ducer of coal in the British Commonwealth. 
Yet, our industrial development has not pro- 
gressed beyond one-twentieth of our capacity. 
We have extensive deposits of coal, but we 
have hardly touched even the outermost 
fringes of the numerous industries that are 
based on coal and 'its products, and that are 
essential for cur national welfare and pro- 
gress. We have only to look at the latest ad- 
vances made in the field of coal industry in 
other countries to convince ourselves of the 
utter neglect we have meted out to this im- 
portant mineral, which in its importance may 
be compared to food. Coal is as much a food 
for the maintenance of industrial life as food 
is the fuel for the sustenance of human life. 

Foi* efficient utilisation and conservation of 
coal, all progressive countries have adequate 
provision both for research and development. 
In England, the coal situation is so serious that 
the v/hole industry has been under critical 
examination. Particular attention has bsen 
directed to explore the possibilities of mecha- 
nisation of the mining methods. This is ex- 
pected to give not only longer lease of life to 
the mines but it will surely lead to the quick- 
ening of the pace of production and to the 
amelioration of the social conditions of coal 
miners. The U.S.A. has now the lead in this 
direction, although it is admitted that the first 
meciianical devices were employed in Great 
Britain. They were abandoned because re- 
search work in England in the subject of 
Engineering did not keep pace with the rapid 
utilisation of coal for industrial purposes. 
The* arguments that the British coal seams were 
not amenable to treatment by mechanical 
methods of an automatic character seem to be 
based on prejudice and recent American at- 
tempts to orovide automatic mining methods 
in England seem to have been on the whole 
a succe.ss. It is not hard to imagine how much 
of the arduous and unpleasant labour could be 
saved in this country if only efforts are made 
to introduce mechanisation in the mining or 
coal in India. As labour is still available in 
India comparatively cheaper, it may not be 
considered a.s vitally important as yet, but we 
must look ahead and provide for mechanisa- 


^^^Perhans a few wmrds on the achievements 
of coal research may not be out of place on 
this occasion. Research investigations on the 
prepat-ation, transportation and storaga have 
yielded results of great importance to the coal 
industry. It has involved scientific work on 
si/inir and grading, briquetting, coal breakage, 
wet washing, dry cleaning and gravity washing 
under dense media and such subjects as con- 
trol o£ fires, dewatering and drying, dust- 
proofing, coal storage and physical structure of 
coals. 


♦ Extracts from the (Ipeninp; Address delivered by Proh 
Mr HhaiUi Swarup Bhatnagar. Director, Scientific and 
Industrial Research, on the occasion of the Found ition- 
Stone Laying Ceremony of the Fuel I''sutate, 

Digwadih-Dhanbad, on 17th November 1946, 


The Regional Coke Research Committee in 
Great Britain have mainly addressed them- 
selves to research investigations leading to 
increasing the flexibility of the coking pro- 
cess with a view to using inferior coals for the 
purpose of conserving the high grade coal re- 
sources and to controlling the products accord- 
ing to demand. This has led to several ne-w 
processes such as the carbonisation of various 
single and blended coals and to the modifica- 
tion of the carbonisation plant itself. Mention 
must be made here specially of the plant 
known as the Narrow Brick Retort. Consider- 
able investigations have been carried out in 
the U.K. on the chemical conversion of coal, 
tar and coal products. Of these, gasification, 
the hydrogenation and cracking of tars and oils 
and the Fischer-Tropsch Process for the pro- 
duction of synthetic petroleum are of special 
importance. The wide range of investigations 
covered by the various Fuel Research Labora- 
tox’ies include geological, physical and chemical 
survey of coal seams, coal cleaning and pre- 
paration of coal for the market ; low and high 
temperature carbonisation ; complete gasifica- 
tion of coal ; production of hydrogen from 
coal and coke ; and fundamental research 
comprising of solvent extraction, coalification, 
petrographical classification, study of porosity 
and surface, particle size determinations, X-ray 
diffraction, radiography, reflectivity, assays, 
thermal distillations, chromatographic separa- 
tion, spectroscopic examination, etc. 

The Coal Division of the Bureau of Mines in 
U.S.A. has been responsible for comprehensive 
investigations on coal in all ,its aspects from 
production to utilisation. Perhaps, the most 
notable achievements of America in this field 
are the oxidation products of coal. Numerous 
organic acids have been obtained by the oxida- 
tion of coal which are finding increasing im- 
portance in plastics, dyes and drugs industries. 
Mention must be made also of researches 
which have enabled producer-gas manufacture 
from inferior coals, development of smokeless 
burners for residential buildings, new coal- 
fired steam locomotives to compete with diesel 
locomotives, pulverised and colloidal fuels, 
complete gasification of coal, etc. In the cok- 
ing industry perhaps the most outstanding work 
is that of Messrs. Koppers Company of New 
Jersey. They have introduced such features 
in their plant for producing coke w^hich makes 
the once old hot and uncomfortable process, 
now a thing of joy. All the operations are 
automatically carried out in an air-conditioned 
basement ; and with the aid of just a few 
men, large quantities of coke are produced 
from coal and the bye-products also are auto- 
matically collected. Intensely original and 
fascinating are the Russian investigations on 
underground gasification of coal. From tlie 
point of view of saving initial costs and the 
economic production of gas these investigations 
have attracted world- wide attention and the 
very idea underlying underground gasification, 
which makes use of the earth itself as a huge 
retort, which is heated by the fire that is pro- 
duced gratis inside its bowels, is -indeed revo- 
lutionary. It is not necessary for me to stress 
the significance of this development to this 
country where underground destruction of go^l 
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si>(>nt:inoous fires has already resulted in 
co'ossal losses. 

It ha.s been estimated that the life of the 
Indian coals are as follows : 
All i^ood quality coals — 120 years ; coking coal 
ul j4oocl quality— about C2 years ; non-coking 
coal <.il good quality — about 100 years. It will 
bo soon that the position of the coking coal 
roser\n.*.s in India is poor, especially in view 
ol the fact that very large reserves of ‘iron ore’ 
ol high grade arc available in the country. 
Within 150 miles of the coaliields alone the 
iron ore reserves exceed 3,000 million tons. 
Jt is obvious that our reserves of coal are short 
ol oui- needs. At the present rate of output 
and consumption and at the present rate of 
mining, the reserves in India can hardly last 
more than lifty years unless more efldcient 
utilisation and conservation of the coking coals 
are practised. 

Next in importanse are all grades of coal of 
high volatile content and of the non-metallur- 
gieal type. These coals, apart from steam 
generation, Iiave very special uses, such as 
carbojvisation, bye-products recovery, hydroge- 
nation or synthetic production of oils, gas 
manufacture, chemical industry and so on. The 
coal-tar distillation industry, sadly neglected 
in the past, is an absolute necessity to-day. 
'■[’he great varieties of oils, high explosives, dyes, 
drugs and pharmaceuticals, plastics, insecticides, 
germicides, rubber, etc,, which can be derived 
from coal-tar, arc all essential for national pro- 
gres.s and well-being. Great losses arc also 
resulting from the primitive methods of soft 
coke or domestic coks manufacture and rc- 
seareh must help in solving this problem. 

Another .source of loss of coal is during the 
mining operations. During mining a part of 
the coal is small or “slack” coal and as such 
it has no market in India. Utilisation of this 
coal with the help of modern scientific and 
technical methods of combustion and briquet- 
ting would avert this great waste. Many of 
the .so-called inferior grades of coal of high 
a.sh content, of which India possesses a large 
and ‘.fairly unlimited’ reserves are also not 
woi'kable at present. These coals can be up- 
graded and elliciently utilised through research 
and development of appliances. 

An important feature of our coal industry is 
the lack of any standards for specifications. It 
i.s not generally recognised that -this lack of 
standards results in wasteful mining methods 
and in consequent loss of large reserves of 
coal. The present methods of certifying coals 
on the basis of the specifications of the Indian 
Coa^ Grading Board has often led to selective 
mining of seams resulting in serious loss of 
coal. Stowing and utilisation of the inferior 
qualities of coal are the only measures to c]aeck 
these wasteful methods of mining resulting in 
the loss of our irreparable national asset. 

The ‘by-products’ industry, which is still in 
a iDrimitivG state in India, must also be deve- 
loped for the future prosperity of the fuel in- 
dustry and the nation. All these can only be 
achieved through co-ordinated and intensive 
scientific research. The first notable step taken 
in this direction was the constitution of a Fuel 
Research Committee in 1940 under the auspices 
of the Board of Scientific and Industrial Re- 
search with the late Dr. H. K. Sen as Chairman. 
Sir Cyril Fox and Mr. Farquhar succeeded 
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Dr. Sen as Chairman. During these six years 
the Fuel Research Committee has been respons- 
ible for initiating several research schemes 
bearing on Indian coal industry, the most im- 
portant of which are the washability of Indian 
coals under the guidance of Dr. Charles For- 
rester of the Indian School of Mines ; the 
coking and blending of coals under the joint 
auspices of Mr. Farquhar of the Tata Iron and 
Steel Co. and the Council ; and the carbonisa- 
tion and desulfur isation of Indian coals under 
the guidance of Dr. B. C. Guha and Dr. J. K. 
Chowdhury respectively. The most important 
activity of this Committee has, however, been 
its concerted effort to bring about a central 
Fuel Research Station for India which will carry 
out comprehensive research on all aspects of 
fuels. The Council of Scientific and Industrial 
Research accepted the recommendations of the 
Fuel Research Committee in respect’ of the 
urgent need for a National Fuel Research In- 
stitute and appointed a local planning commit- 
tee to draw up detailed plans for the proposed 
Institute. Of this committee, the leading lights 
are all present here. Our special thanks are 
due to Mr. Kirby, Chairman of the Local 
Planning Committee, Dewan Bahadur Thacker, 
acting Chairman cf the Fuel Research Commit- 
tee, and Dr. Charles Forrester, Principal, Indian 
School of Mines. We miss Mr. Farquhar and 
Mr. Wilson-Haigh, who are on leave, and who 
contributed much towards the success of our 
earlier efforts. The Fuel Research Committee 
also appointed a Site Selection Committee, 
who. after much careful thought and delibera- 
tion, chose the present site. Here the superior 
rights of about 100 acres of land were very 
generously donated to the Council by the Raja 
Shiva Prasad Singh Bahadur of Jharia for the 
construction of the Fuel Research Institute. 

The Fuel Research Institute of India when 
completed will cover all aspects of research 
both fundamental and applied, on solid, liquid 
and gaseous fuels, although for the present 
the activities of the Institute must necessarily 
be confined to a large extent to solid fuels and 
coal in particular. The work has been divided 
into a short-term programme, and a long-term 
progi'amme, and this arrangement is only in 
accordance with the urgent and future needs 
of the country in respect of fuels. 

The short-term programme includes : 

(1) Rip Survey . — A quick physical and che- 

mical survey of Indian coals with a 
definite time limit, say two to three 
years, involving the determination of 
proximate analysis, coking properties, 
total sulfur, calorific value, carbon and 
hydrogen contents and washability of 
the major producing coal seams. 

(2) Washability Tests . — These tests will be 

carried out on full-scale samples from 
seams with a view to improving ash 
contents of coals of coking quality and 
for separating coking from non-coking 
coal in the same seams. 

(3) The Coking and Blending of Coals . — 

Laboratory, medium and full-scale 
tests (in co-operation with- the indus- 

' try) on some selected coal seams with 
a view to immediate exploitation and 
examination of the reactivity of coke. 

(4) Low Temperature Carbonisation. — ^Labo- 

ratory investigation for survey . and 
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full-scale tests on some selected seams, 
again with a view of immediate ex- 
ploitation and selection of some plants 
which have already proved successful 
on an industrial scale. 

(5) Gasification . — Investigation of alternative 

supply of fuel for the immediate manu- 
facture of hydrogen for ammonia syn- 
thesis and for complete gasification of 
inferior grade non-coking coals for the 
manufacture of industrial gases. This 
is a subject of great interest and has 
been rather neglected in India. 

(6) Im^cstigations on Road Tar . — In view of 

tue post-war road building programme 
in India, this research will be under- 
taken early. 

The long-tsrm programme will include : — 

(1) Detailed survey of Indian coals for the 

determination of all the physical and 
chemical properties of coals, including 
agglutinating value, swelling proper- 
ties, washability, calorific value ; and 
development of specification tests. 

(2) Investigations on carbonisation and cok- 

ing properties. 

(3) Deterioration of coal on storage and 

weathering. 

(4) Researches on de-ashing and preparation 

of coal for the market. 

(5) Researches on the nature of by-products 

of low and high temperature carboni- 
sation with a view of their utilisation 
for the plastics, dyestuffs, drugs and 
pharmaceuticals, liquid fuels, lubri- 
cants and grease industries. 

(6) Briquetting. 

(8) Hydrogenation. 

(9) Oxidation of coal for the production of 

dyes, plastics and allied substances. 

(10) Liquid, gaseous and wood fuels. 

(11) Establishment of a Central Fuel Re- 

search Library. 

(12) Fundamental Research in Fuels. 

All these proposed investigations stress the 
importance of coal as fuel and as a valuable 
source of chemicals for industry. I must, how^- 
ever, assure you all that the National Fuel 
Research Institute will not confine its _ activities 
to research on coal only. In fact, investiga- 
tions on other fuels, such as for instance, min- 
eral oils, gaseous fuels, colloidal fuels, etc., will 
form an important part of the functions of the 
Institute. In this connection, I would like to 
mention the importance of molasses-alcohol, 
which is a basic industry of India and which 
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aamixture with petrel. Investigations hearing 
on these aspects ^o: all fuels besides ooal. will 
certainly engage the attentio.n the Fuel 
Research Institute. 


Research alone will not solve all cur prob- 
lems. State nteasures tc centre 1 and con- 
serve production and utilisation of coal cn 
lines likely to promote the interests of the 
industry are equally important. The necessity*' 
of such measures was realised suihcientlv long 
ago, and the Government set up Inquiry Com- 
mittees twice in the last decade. These cem- 
mittess had formulated many far-reaching 
recommendations hut the indifference tf the 
authorities cold-storaged the recommendations. 
Many of cur problems would, by now. have 
been minimised if only the people v.'ho held, 
authority then had the fores ioht to see the 
immensity of the problems and had acted cn 
the recommend at :c*ns. Durmg the war. the 
problems assumed alarming proportions, and 
Sir Ardeshir Dalai on taking over the Planning 
and Development portfolio appointed the now 
well-itnown Indian Ccalnelds Ccmr.tittee under 
the chairmanship of I.Ir. K. C. Mahindra to 
review in detail the Indian ccal position and 
to suggest ways and means of improving the 
coal industry. The blahindra Committee have 
now submitted a useful report. They have 
brought out the importance o: nationalisation of 
the coal industry in India and ^ of setting _up a 
separate Department of Fuel and Pew tr and also 
of a National Fuel Board vested with powers 
to control prcduction. disiributicn and utilisation 
of coal in India. The Ccmmittee have also 
stressed the importance of technical research 
on coal and have recommended the setting up 
of three Research Sub-Stations in the Raniganj. 
Bokaro and C.P. coalhelds, in addition to the 
Central Research Institute. Another irnportant 
recommendation of this Committee is_ that the 
cost of fuel research should^ be shared hy 
Government and Industry and ^ a cess of one 
pice per ton of coal despatched sho-uld be 
levied for this purpose. Similar recommenda- 
tions were made earlier by the Council of 
Scientific and Industrial Research and the 
Sir Shanmukham Cheity Committee. 


SOLAR SPECTRUM LINE INTENSITIES 


T'^R. M. MINNAERT, of Utrecht, Holland, 
^ temporarily at Yerkes Observatory, de- 
scribed work- now going on to compile a cata- 
logue of the intensities of the Fraunhofer lines 
in the solar spectrum. Just before the war, the 
Utrecht Observatory published the Photometric 
Atlas of the Solar Spectrum, giving a graphic 


record of the intensity distribution in all the 
Fraunhofer lines. The new catalogue, com- 
piled from the atlas, is already complete for 
the red and infra-red regions. 

— (Courtesy of ''Sky and Telescope- 
No. 61, November 1948, p. 7.) 
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MATERIAL 

J HAD occasion to visit th(' scientific and 
technical institutions of the United Kint?- 
doin last summer; and I was impressed by the 
slrcuiuous attempts that were being made 
thfu'c to develop) the scientific man-power and 
resoin*ces to the limit of capacity. It is uni- 
versally recognised that no expenditure of 
public funds can be too high which aims at 
training men of science in sufficient numbers 
ft)r successful execution of the post-war plans 
of reconstruction. The United Kingdom has 
at its disposal to-day a force of 55,000 quali- 
liod scientists (scientists include techno- 
logists) ; it is estimated that the demand for 
scientists by 1955 will not be less than 90,000.* 
Hence the universities are being pressed to 
undertake an expansion of the order of 80 per 
cenx, within the first post-war decade. Besides, 
the existing university colleges at Nottingham, 
Southampton, Exeter, Hull and Leicester, are 
being helped to expand rapidly and earn full 
university status at an early date. 

In India, I wish a similar guidance were 
given us by competent planning authorities re- 
garding our need for trained scientific and tech- 
nical personnel within the first post-war 
decade. Training in Science and Technology 
costs far more than training in humanities and 
liberal arts. Whatever may be the policy in 
advanced countries like England, a poor coun- 
try like India cannot afford to dissipate her 
resources for training technical personnel for 
whom gainful employment is not ready at the 
end of the training. The Government of India 
have now in their possession a large number of 
reports on planned development of various in- 
dustries which have been prepared by the tech- 
nical panels of the defunct Planning Depart- 
ment. I also understand that the Departments 
of Communications, Power and Mines have 
prepared accurate surveys of our present posi- 
tion regarding power, fuel, transport and 
irrigation. They have also made tentative 
suggestions perhaps too modest in their scope, 
regarding targets of development of these 
resources which may be attained in the course 
of five years. Governments, everywhere, in 
periods of transition, have to shoulder respons- 
ibilities and bear burdens which appear almost 
too heavy. It is a good sign of the times, that 
in spite of the sombre picture which is now 
blocking their vision, there is a general real- 
isation among our leaders of the fact that the 
great issues on which our national future 
depends are at least as much economic as poli- 
tical : and we welcome the appointment of a. 
Planning Advisory Board by the Central Gov- 
ernment which will digest the valuable mate- 
rial which have been already collected and 
recommend at an early date to Government 
concrete projects for execution as integral 
parts of a well-planned developmental pro- 


* Excerpts from the Presidential Address delivered 
by Sir J. C. Gho h, Director, Indian Insiitnte of 
Science, to the As'<ociation of Principals'* of Technical 
Institutions India.', at Delhi, on Thursday, 21st 
November 1946. 


resources* 

gicimrne. I hope that the Planning Advisory 
Board will examine carefully the question of 
resource development in relation to availabil- 
ity of technical personnel, and give us the 
country s probable requirement of such man- 
power in the course of next ten years. I feel 
that we may also render Government a timely 
aid at this juncture. It may not be difficult, 
if all the members of our Association take up 
the work seriously to make a complete survey 
of the technical personnel that already exist 
in the country. Such a survey may give use- 
ful information regarding the wastage of such 
^jUian-power, and also a factual appreciation of 
their efficiency in the creation of national 
W'ealth. 

Capitalism us. Technocracy 

The National Planning Committee recom- 
mended long ago that in a free democratic 
India, the Defence industries, the key indus- 
tries and the public utilities must be owned, 
(or in exceptional cases controlled), by the 
State. It is probable that all planning for 
resource development will be shaped by this 
ideal. State ownership inevitably means 
management of an industry or a utility by 
technicians who have proved their capacity for 
business administration. In India owner- 
capitalists have up-till now formed the core of 
huidness management. But even in countries 
which have retained their capitalistic economic 
structure, James Burnham has brought out 
fairly convincing arguments to show, that 
capitalism is rapidly changing into a manage- 
rial society. The administration of the many 
limited liability concerns in India are even 
now really vested in managing agents. It is 
necessary> therefore, that Technical Colleges 
should include provision for management stu- 
dies, so that technical men who aspire to posi- 
tions of senior administrators and engineer- 
managers may acquire early in their career all 
available knowdedge relating to industrial 
organisation and efficiency audit. 

The Human Angi-e 

But this is not enough. All planning cen- 
tres round the idea of human betterment and 
increase in human happiness. We hope that 
under the dynamic leadership of a National 
Government, human nature in India itself 
would enter upon a new phase of develop- 
ment. The placid pathetic contentment of a 
helpless and ignorant people, resigned to the 
vagaries of Fate, will be replaced by a vigo- 
rous and willing co-operative effort, which will 
harness modern knowledge and technology, 
and create a social and economic structure 
intended to give to every citizen a fuller and 
more satisfying life. The technician in India 
will have to realise that his mechanical effici- 
ency will be of little avail in developing such 
a satisf^dng life, if the industrial world which 
e.mploys his skill is governed with little wis- 
dom. He should be imbued from early years 
with principles of social justice which rest on 
moral conceptions of human behaviour, so that 
when he attains positions of administrative 
responsibility, the happiness of men working 
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with him becomes as weighty a consideration 
as the efficiency of the organisation which he 
IS handling. He should remember that willing 
woiic in a congenial atmosphere elevates the 
stature of man ; and that unwilling work ex- 
tracted from a man tied to a machine is really 
a form of slave-driving. His education should 
open a window in his mind through which he 
can see visions of what science allied to 
morality can do for the human race. 

I, _ therefore, cannot too strongly recommend 
for inclusion in the curriculum of higher tech- 
nological education, those branches of human- 
ities which will make the technologist a better 
citizen and a better administrator. 

In _ conclusion, may I suggest that sometimes 
in their leisure hours, men of science and 
technology in India ponder over the following 


signincant observation of the Dean of Canter- 
bury. and cogitate how Indian masses cam be 
galvanised into similar life "The strength 
of Soviet Russia whicn confounded the Fascist 
armies and astounded the world, the reason 
wnich miade such m.iracio possible, springs from 
a twin source — the cne m.oral and the other 
scientihe. These two are really cne. Science 
is bastd on truth of things and forces. Tloral- 
ity is based on truth underlying human beings 
and their actions. Russia’s secret -weapon is 
the weapon cf science applied not for the proht 
of the fe-.v but for the *-.vei:-being c: all. Her 
second secret weapon is t'ne courage anci limit- 
less endurance of people -who knetv that they 
were defending with their 'lives, the r.evr vray 
of life which they had built." 


CONSERVATION AND CONTROL OF WATER AND WATERWAYS* 


INDIA is fortunate in her immense resources 
^ in water and in her widespread waterways. 
But at present, the bulk of this water runs in 
uncontrolled floods doing damage to life and 
property. The waterways, which should, if 
properly trained and regulated, afford extensive 
arteries of traffic for the very cheap transport 
of agricultural and industrial produce, 'are 
lying mostly neglected with the result that 
during certain times of the year the.y form 
isolated pockets of stagnating water favourable 
for the breeding of mosquitoes. Without the 
application of water on lands, where rainfall 
is short or unseasonable, there can be no fur- 
ther increase in the area under cultivation or 
in the crop yield. Without assured and regu- 
lated supplies of water, there can be no source 
of cheap power and, therefore, little prospect 
of the exploitation of our mineral wealth and 
industrial development on any considerable 
scale. Without a network of waterways avail- 
able for inland navigation, the bulk of rural 
areas will remain- cut off from the markets and 
centres of industries and other developments. 

Water and waterways are, therefore, the 
basic sources of wealth and national well-being. 
The projects for the control and conservation 
of water for purposes of flood control, irriga- 
tion, navigation and power generation, will not 
only help in protecting the countryside from 
flood damage, in growing more food, in gene- 
rating cheap electricity for industrial, agricul- 
tural and domestic uses, and in affording cheap 
means of transport of goods, but will also bring 
in substantial revenues to the State in the form 
of returns from irrigation, power and naviga- 
tion, and in taxes and otherwise, which after 
paying the interest on capital charge and main- 
tenance and operation expenses, will leave 
ample surpluses for utiMsation on other naaon- 
building activities such as education, public 
health, defence, etc. 


* Extracts ( rom the Presidential Address deliverd by 
Rai Bahadur A. N. Khosla, ES.E., ronsulting Engineer 
with the Government of India and Chairman, ^-'e'.tral 
Waterways, Irrigation and Navigation Commission, at the 
Seventeenth Annual Meeting of the Central Board 
of Irrigation, held on the SGih November 1946. 


But the prcductivity of a pro;ic: fer the 
harne.ssing cf the -.vater reso'urce.s o: a country 
should no: be rztasured merely in terms c: 
tr.e dlrecc rever.-ues and net ; et-rnr. but in 
toi'ms cf the resulting rise in starbar'i of living 
of the people ahected by that project, of the 
genora.l increase in their v. euha * and vreii- 
being and in the resulting indi'.cc: retuims to 
the State. The indirect benefits u: s-uch pro- 
jects to the people and the State are indeed 
great. They wo-oid afford v.-orx on a mass- 
scale during construction and subsequent 
Hiaintenance and operation. They -.vould aiTord 
ever-increasing opportunities lor vvork in the 
expansion of agriculture and in the nevr indus- 
tries that will spring up as a result cf the 
ra-vV materials and cheap po-.ver made available 
by the project. 

The large reservoirs formed for the storage 
of water will afford immense possibilities for 
fish culture and thus provide the much -needed 
protective foods for the masses. 

The control, conservation and regulaiicit oi 
water for beneficial use, must, thsrefere, be 
our first concern in any scheme of national 
planning. The extent tc which we can control 
and conserve our water resources will deter- 
mine the extent of our national security, 
national well-being and national wealth. It 
win determine the standard of living of the 
common man. 

Water Wealth of Ri\~er5 

On a rough calculation, the mean annual 
supply of water in our rivers appears to be 
of the order of 2-3 million cit. per second. 
Most of this supply is, however, concentrated 
in the monsoon months and except for the 
snow-fed rivers coming from the Himalayas, 
the bulk of the rivers run almost dry during 
the drv months. The mean annual consumption 
of water for agricultural purposes derived from 
the canals has been roughly ngured out ^ as 

133.000 eft. per second. Possibly _ anotner 

30.000 eft. per second is utilised for irrigation 
from weUs. This means that less than 6 per 
cent, of the available water wealth in our river.\ 
is being utilised and the balance of over 94 
per cent, is running to waste in the sea and ^in 
the process doing incalculable damage to life 
and property through uncontrolled floods and 
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their aftermath of blocked drainages, stagnat- 
ing pools and malaria mosquitoes. It is difficult 
to say offhand what proportion of this 94% of 
our available water wealth, which is at present 
running to waste, can be put to beneficial use ; 
but there is no gainsaying the fact that a very 
substantial portion of it can be so utilised. If 
the utilisable, but so far unused, water potential 
is no more than one-third of the total, it will 
amount to five times the total quantity of water 
which is being used at present throughout the 
country. That is an indication of the immense 
scope for extension of irrigation and power 
development and of the vast magnitude of our 
problems and opportunities. 

India’s Acreage 

The total area of India is just ovar 1,000 mil- 
lion acres, about half of which lies in Indian 
States. A little over a third of this is covered 
by forests, roads, railways, towns, factories, 
etc., and is, therefore, not available for culti- 
vation. Of the remainder, about 400 million 
acres aie generally under cultivation but over 
250 million acres, either lie fallow or are un- 
cultivated wastelands. The principal reason 
for such a large area lying undeveloped is no 
doubt the lack of irrigation facilities and in a 
number of cases the liability to floods. Of ths 
400 million acres which are now under culti- 
vation, a substantial part gets but indifferent 
crops for lack of assured water supply. As an 
illustration of the increase in the out-turn of 
crops that results from irrigation, statistics show 
that in the U.P., Madras and the? Punjab the 
out-turn of rice from irrigated areas is better 
by 30 per cent., 40 per cent, and 60 per cent, 
respectively than from unirrigated areas. 
Similar figures for wheat are 50 per cent, in 
Sind and U.P., 60 per cent, in the Punjab and 
N.W.F.P., and 150 per cent, in Bombay. 

India has each year 70 million acres under 
irrigation from canals, tanks, wells, etc. This 
is the highest irrigated acreage in the world. 
Without this extensive irrigation vast areas, 
particularly in the Punjab and Sind where 
rainfall is between 4" and 15", would have re- 
mained barren wastes and no crops could grow 
with that scanty and uncertain rainfall. Our 
canals have a carrying capacity of about 
400,000 eft. psr second. The number of wells 
in the country runs into hundreds of thousands; 
but with all these spectacular figures, which 
iuive no parallel in the world, we are still a 
deficit area so far as food production is con- 
cerned. 

Development of Cheap Hydro-Electric Power 

Our schemes of irrigation in the past, parti- 
cularly in North India, were mainly confined 
to the diversion of available supplies in the 
river and were relatively cheap. Such supplies 
have, however, been almost entirely used up. 
Henceforth, our main hope of extension in 
iiTigatlon will lie in the surplus supplies 
■\vhich can be stored during the monsoon months 
and released as required during the months of 
short supplies. Such irrigation projects may 
not be fully self-supporting if confined in their 
♦use to the single purpose of irrigation. But 
fortunately such projects lend themselves to 
multi-purpose development. The storage” of 
nipplies during floods will lead to flood control, 
equalisation of supplies during the year 


b.y means of storage will make available con- 
.siderably increased supplies throughout the 
year which can be utilised for increased peren- 
nial irrigation and for the development of cheap 
and perennial hydro-electric power. 

Cheap powder is our greatest need at the 
moment. It is needed for domestic purposes. 

It is needed for the manufacture of fertilisers 
and for agriculture. It is needed for industry. 

It is needed further to conserve our limited 
resources in high grade, particularly metallur- 
gical coal, vast quantities of which are at pre- 
sent being used up in generating power for 
industry, locomotive power for railways and as 
domestic fuel — a great national waste consider- 
ing how vital coal is to our industrial economy 
and national defence. Coal as a means of 
generating power is exhaustible. Water, or so- 
called white coal, is inexhaustible. Its use for 
power generation involves no drain on our 
natural resources and would release coal for use 
for other purposes of national impoi’tance. 

Electricity will constitute a most important 
item, of amenity in the life of our backward 
and neglected rural population. With electric 
light in the house, a farmer can use his spare 
time in reading and improving his mental 
equipment. With cheap electrical heating he 
can save cowdung for use as manure. He can 
save fuel-wood and thus help in conserving 
our forest wealth for more profitable and long- 
range exploitation. With cheap hydro-electric 
power he can set up small cottage industries 
which wall bring him additional income and 
provide him occupation during the long periods 
of enforced idleness between ci'ops. Our ob- 
jective should be to carry the benefits of cheap 
water power on the basis of “service at cost” 
to every village and to every home somewhat 
after the model of Canada and Sweden, both 
of which countries owe their present industrial 
development, wealth and prosperity to water- 
power. 

It has been said that the per capita use of 
electricity of a people is the measure of their 
prosperity and power in the economical, social 
and political spheres. This per capita consump- 
tion is 9*2 kilowatt hours in India, 906 in Eng- 
land, 1,470 in U.S.A., 3,510 in Canada, 1,944 in 
Switzerland, 3090 in Norway and 2,000 in 
Sweden. This is a good indication of our posi- 
tion as compared with some other countries in 
the world. We have a long way to go before 
we can catch up with them. But we are fortu- 
nate in that India has a very large power 
potential in her unused water resources. That 
potential has not been correctly evaluated. It 
was stated to be less than 5 million k.w. by 
Meyers in 1920. He based it mainly on the 
available minimum continuous supplies in the 
rivers. On a rough approximation, the water- 
power potential of Indfia is likely to be well 
over 30 to 40 million kilowatts. Against this 
our existing water-power development has not 
yet passed the half million mark. That shows 
the immensity of the scope for development. 

Projects Under Consideration 

The few projects now under consideration, 
namely, the Bhakra and Nangal in the Punjab, 
Nayar and Riband in the U.P., Kosi in Nepal, 
Damodar in Bihar, Tista in Bengal, Mahanadi 
in Orissa, Machkund, Godavari and Tunga- 
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bhadia in Madras, will provide power to the 
exte^ of about 4 million kilowatts of which 
the Klosi Project alone may account for a mil- 
lion and a half. The power production and 
power potential of India in the world context 
IS soniEwhat as follows: — 
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I am just back from a visit to Sweden and 
Canada, the two countries where coal is scarce 
and whose power development is mainly con- 
fined to .water-power. In Swsden generation 
is mainly in the north and load centres in the 
south. The power is transmitted to distances 
up to 400 miles at present and wiJl extend to 
as much as 600 miles in their schemes of the 
future. Some 87 per cent, of the rural popula- 
tion of S wed an are served by electricity and 
35 per cent, of the main railways have been 
electrified. 

The benefits of the schemes of multipurpose 
development if carried out on a nationwide 
plan, will extend to all areas and to all inhabi- 
tants and should, therefore, be the biggest uni- 
fying factor between the various communities 
in the economic, social and political fields, and 
the most effective safeguard against fratricidal 
strifes. 

Irrigation Research in U.S.A. and C.a.nada 

During my recent visit abroad I was struck 
by the tremendous expansion in irrigation re- 
search activities, particularly in U.S.A. and 
Canada. The strength of personnel has been 
almost doubled and large sums of money have 
been set aside for research. The research labo- 
ratories of the U.S.A. Bureau of Reclamation, 
Denver, are being moved ten miles outside to 
extensive grounds and newly designed build- 
ings. with facilities for expansion. This expan- 
sion has taken place in all branches of research, 
hydraulic, cements, concrete and earth mate- 
rials, hydraulic and electrical m.achinery, me- 
chanical appliances, etc. A -tria^fial machine— 
perhaps one of the two or three in the world 
has been set up there to mal:e a direct study of 
the stresses in three dimensions. The research 
laboratories in Toronto are bringing out new, 
more efficient, and cheaper utility articles for 
the. common man and producing new and im- 
proved designs of hydraulic machinery, con- 
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structicn equipment and better methods of con- 
struction. In Sweden researches are underway 
for high-tension long-distance transmissions 
upto 400,C0C volts A.C. or D.C., but preferablv 

D.C. 

Research in India 

It Is gratifying to note that research activity 
in India is steadily on the increase. We have 
the Punjab Irrigation Rest arch Institute, Indian 
Waterways Experiment Station, Poena, the 
Bengal River Research Institute, the U.P.. 
Madras and* Bombay Researc’n Statiors. Xtw 
Research Stations are being set up in Hyderabad 
and Mysore. Very scon we shall be making a 
start jyixh the Central Waterways, Irrigation 
anci Navigation Research Institute a: Delhi, 
which will be comprehensive in its scope and 
deal with ail aspects of the many problems 
connected with rivers, irrigation, navigation and 
allied developments. 

Research has yielded rich dividtnds in ether 
countries. I am convinced that with proper 
direction and co-ordination irrigation research 
in India will likewise produce results which 
will play a most useful part in our schemes of 
development. India leads the world in the 
science of irrigation engineering and in matters 
of distribution of water and assessment policies, 
but it ^ rnust be recognised that in many fields 
of activity, particularly machinery and instru- 
ments, India has so far been content to live 
on the inventions and enterprise of others. 
With our network of research organisations the 
stage ’Will have been set for India to contribute 
her share to the world peel of science and 
inventions. 

Trailing Technical Personnel 

At this stage, I would like to draw' the atten- 
tion of Members of the Board and of the 
administrators responsible for policy, to the 
acute shortage of technical personnel in the 
country. The planning, dEsign and construc- 
tion of the projects for the multipurpose deve- 
lopmsnt of our water resources will necessarily 
be spread over many years, possibly decades. 
They will be in operation ever after. The re- 
searches undertaken in connection with these 
developments will extend far into the future. 
To man these projects and researches during 
various stages, we shall need technical person- 
nel by the hundred. It is most important, 
therefera, to lay dowm as early as possible, a 
definite policy to increase suitably the number 
of technical colleges in the country and also 
the output from each. The courses of studies 
and training to be imparted at these colleges 
require very careful consideration and planning. 
It will be necessary in the early stages to send 
abroad a number of qualified engineers with 
adequate experience of works in India for spe- 
cialising in various aspects of .our sch.-mes of 
development. This specialisation should be so 
arranged that between them a particular batch 
of engineers may bs in a position 'to handle all 
problems connected with a project through all 
stages ■ of development. This training a.broaa 
will also need careful planning and precise 
instructions wiU have to be laid down for eacn 
set of individuals. 
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INFLUENCE OF THE FORM OF NITROGEN ON THE QUALITY AND OF 
QUANTITY “PITCH” IN DISTILLERY PRACTICE 

By KALYAN KUMAR MITRA and M. SREENIVASAYA 
{Section of Fermentation Technology, Indian InstUute of Science, Bangalore) 


TU ITROGEN which is provided in different 

or.^anic and inorganic forms, constitutes an 
essential nutrilite for the growth and func- 
tioning of yeasts. Although a few disputable 
claims have bsen made that yeasts are capable 
of fixing elementary nitrogen'^ it is gene- 
rally accepted that the greater and the more 
substantial part of its nitrogen requirements, 
have to be met through a supply of assi- 
milable forms of nitrogen which are covered 
by a wide range of the comparatively simple 
inorganic and the more complex organic com- 
pounds. 

Lindner^^ has made a study of the various 
sources from which an yeast could obtain its 
requirements of nitrogen. He found that com- 
pounds with long hydrocarbon chains were 
assimilated with comparative ease as compared 
with the utilisation of ring compounds like 
histidine. More recently, Nielson^’ and Harte- 
lius,"^ in the course of their comprehensive stu- 
dies, have investigated the relative efficiency, 
of some 36 different amino-acids as sources of 
nitrogen for the growth of yeast ; some of 
them individually and in particular combina- 
tions have been shown to exert a growth-pro- 
moting effect. 

The pioneering studies of Hartelius,^> Nielson'^ 
and Thorne, on the relative value of amino- 
acids as sources of nitrogen for yeast, have 
revealed that : — 

(1) they vary among themselves in their 

nutritive value,. 

(2) .the nitrogen in amino-acids is taken up ., 

by yeast in the form of ammonia which 
is formed by decarboxylation, 

(3) amino-acic^'s . in mixtures', exhibit a 
. growth- stimulating efficiericy which is 

far greater than what might be ex- 
pected if the effect were merely addi- 
tive, 

(4) some of the amino-acids when admin- 

istered in minute amounts (e.g., 
/? -alanine, asparagine, aspartic acid, 
glutamic acid, lysine and arginine) are 
found to possess a stimulatory effect on 
yeast-growth, 

(5) Yeasts differ among themselves with 

regard to their response to various 
amino-acids. 

The alcohol-producing capacity or attenua- 
tive power of an yeast naturally depends upon 
the concentration of the zymase complex, whose 
content of the * ‘pitch” would determine its 
overall efficiency. The elaboration of the zy- 
mase complex in yeast is intimately connected 
wnth its nitrogen metabolism. Sippel reported 
that the attenuative power is restored by the 
addition of soyabean flakes • to the extent of 
0*-2 to 3*0 per cent.; this supplement resulted 
in a replenishment of the normal protein con- 
tent of yeast which had decreased by about 
10 per cent. Difficulties of attenuation and of 
harvesting of yeasts have been traced by 
Bishop and Whitely^^ to the low content of 
nitrogen in worts especially when strongly 
attenuating yeasts are employed. 


The fall in the attenuating power of “pitches” 
in distillery practice, is a common occurrence 
in most of the Indian distilleries. This is most- 
ly due to faulty and poor nutritional conditions 
under which the “pitch” is built up. One of 
the essential limiting nutrients is nitrogen. In 
view of the importance of this nutrilite in dis- 
tilleiT practice, we have made a systematic 
study of the efficiency of different sources of 
nitrogen on the rate of growth, the extent of 
growth and the attenuating power of the 
resulting harvests of yeasts. 

Fart I. Rate and Extent of Growth 
Experimental 

In the present investigation seven sources of 
nitrogen have been tried, ammonium sulphate, 
urea, asparagine, wheat bran extract, proteolys- 
ed extracts of groundnut cake and the distillery 
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yeast residues and “Difco” yeast extract. The 
basal medium employed in the course of these 
studies was similar in composition to the one 
used by de Souza and Sreenivasaya.^- The 
organism investigated was a strain of distillery 
yeast developed in the section of Fermentation 
Technology, and the one which has proved 
emiimntly successful in yielding high concentra- 
tion distillery washes. The nutrient solution was 
supplemented with different nitrogenous ex- 
tracts to the extent of 44 milligrams per 100 ml. 
of the medium. The yeasts were grown in tubes 
bent at an angle of 45“ and mounted on a 
shaking machine specially constructed for the 
purpose. The tubes were shaken 80-90 times 
per minute thus securing efficient aeration of 
the reaction medium and the cultures were 
allowed to grow for 24 hours. At intervals, 
growth of this yeast in the medium was mea- 
sured by centrifuging at constant speed and 
for known time (10 minutes), a 2 ml. aliquot 
of the medium in specially made centrifuge 
tube provided witn a calibrated capillary. The 
results of the rate of growth are graphically 
I'epresented in Fig. 1. 

A careful study of the graphs reveal that the 
growth-promoting efficiency of a given quan- 
tity of nitrogen as measured by the rate of 
growth, is the highest in the case of the ‘"Difeo” 
yea.st extract. Next in the decreasing order, 
follow distillery yeast extract, bran extract, 
extract of groundnut cake, ammoniuni sulphate, 


asparagine and lastly, urea. The extent of the 
growth of yeast at the end of 16 hours with 
distillery ^’east extract as the source of nitrogen, 
tends to be higher than what is apparently ob- 
tainable with "Difeo*’ yeast extract when the 
overall growth at the end of the experiment 
is taken into consideration. During the first 
ten hours, the rate of yeast growth with bran 
extract appears to be in no way inferior to 
that given by the two yeast extracts ; the 
groundnut cake extract, however, has a den- 
nit ely low efficiency. The rate of growhh 
with extracts of bran and groundnut cake is 
sharply arrested at the end of ten and sixteen 
hours respectively, indicating a practical de- 
pletion of the more easily assimilable forms of 
nitrogen. In striking contrast to this pheno- 
mena is the behaviour of ammonium sulphate 
and asparagine, both of which tend to maintain 
a comparatively’ low but a steady rate of 
growh:h. 

Part II. Determination of the "Quality"’ of 

THE Yeast Crops Harvested on Different 
Sources of Nitrogen 

The organism was grovm in Roux fiasks 
containing 100 ml. of the respective media ; 
they were placed in a Sat, in a horizontal 
position, with a view to secure a shallow 
depth and a large surface for the culture 
solution. This facilitated aeration of the 
cultures essential for yeast gro\\i:h. After 
24 hours’ growdh at room temperature (27=’- 
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28" C.) the cultures v/erj colie: tc-d and washed 
on Ihe centrifuge. The yeast crop was taken 
up in saline, made into a thick and -uniform 
suspension, preserved in thr ice-chest and its 
5^east content (on the moisture-free basis) per 
ml. of the suspension determined by evaporat- 
ing a known volume of the suspension in a 
platinum dish, and weighing it to constant 
weight. The suspension served as the inoculum; 
a volume of suspension equivalent to 0*4 gm. of 
moisture-free yeast was employed for every 
30 ml. of the experimental mixture for deter- 
mining the attEnuating power of the yeast. 
The sucrose concentration of the mixture at the 
start was maintained at 20 per cent. Periodic 
determinations of attenuation were carried out 
by noting the specific gravity of the ferment- 
ing liquid with the aid of WestphaTs specific 
gravity balance. The results arc graphically 
represented in Fig. 2. 

From the graphs given in Fig. 2, it will be 
seen that the attenuatirq- efficiency of the yeast 
crops harvested on both the yeast extracts as 
the source of nitrogen, run very nearly paral- 
lel, that of the yeast grown with th3 ground- 
nut cake extract is definitely low. The ysast 
crops grown on asparagine and ammonium sul- 
phate process comparatively poor attenuating 
efficiencies. 

In accounting for the higher “quality” of the 
crops grown on yeast extracts, we have to take 
into account the vitamins associated with the 
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extracts. Although the strain of the distillery 
yea.st employed in these studies have been 
demonstrated to be largely ir. dependent of 
external supplies of vitamins, their rates of 
synthesis by the organism do not appear to be 
sufficiently high to shorten the period of pro- 
duction of the “pitch”. Through a supple- 
mentation or fortification of the nutrient media 
with extracts from natural sources, better 
harvests of yeasts with higher attenuating 
powers can be obtained. In this respect, yeast 
extracts cTfer the best source of supplements. 
These findings should find immediate practical 
application ; steps are being taken to apply 
these results in large-scale distillery practice. 

In conclusion we wish to tender our grateful 
thanks to Sir J. C. Ghosh, our Director, for the 
keen interest he has taken in the course of 
the.se investigations. 
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PRESERVATION OF PRAWNS AND ITS EFFECTS ON THE 

NUTRITIVE VALUE^^ 

By S. T. CHARI, b.sc., and P. ANANTHA PAI, b.sc. 

Jllshcrics Technological Station, Calicut) 


1. Introduction 

pRAWN FISHERY has gained an important 
^ position in the eccnomics of the AVest Coast 
fisheries of this Presidency. The importance 
becomes all the more redundant when it is' 
found that the fishery is carried on a large 
scale during the monsconic months of May to 
August when the scope for the otlier fisheries 
is limited. The biological aspects of this fish- 
ery and the bearing of the ecology of the sea 
on the fishery are under study in the Biologi- 
cal Station at West Hill. The researches 
carried out in the Marine Biqlogical Station 
show that the rainfall has a bearing on the 
fishery. A heavy m'^nsoon is usually followed 
by a good prawn fishery. The great influence 
that prawn fishery holds on the economic 

balance of the West Coast fishery may be judg- 
ed better by the following data of the prawns 
landed on the West Coast for the last three 
years : — 

1943- 44 1,55,665 maunds. 

1944- 45 2,72.805 

1945- 46 1,56,025 

The remark of Sir Frederick Nicholson “that 
prawns worth Rs. 15,000 at low price were 
caught in a single day at Tanur in July”, is 
significant. The peculiarity of this fishery as 

* Pul lislifcd by the kind rennission ' of Director of 
Industiies and Commerce, Madras. 


is seen in the case of the shrimp fishery of 
Carolina, Florida and Georgia coasts of 
America is that the fishery is abundant only 
for a short while at a time interspersed with 
irregularly longer or shorter periods of slack- 
ness. This eventually leads us to the question 
of treatment of prawns during these periods 
of glut. 

2. Primitive Method of Treatment of Prawns 

The most usual or primitive form of treat- 
ment of prawns during seasons of glut is to 
dry them on the beach. Prawns from the 
boat are carried on to the sea shore and 
spread over the sand without being washed 
or cleaned. They are allowed to be dried by 
mere solar heat. The complete drying takes a 
period of two to three days provided the wea- 
ther is normal. If the weather is inclement, 
the process fails resulting in an enormous waste. 
Thus much valuable food is strewn along the 
sands of the beach leaving it to the vagaries 
of merciful nature which, if favourable, pro- 
vides it to be marked as “Edible” or otherwise 
to be used as “Manure”. 

The analysis of beach-dried prawns as can 
be seen from Table II below gives a high per- 
centage of sand and shows that the nutritive 
value is lowered and at the same time provides 
the' consumers with a hard commodity not too 
palatable. Attempts were made in this labora- 
tory to produce a highly hygienic product in 
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which the nutritive value will be hast affect- 
ed ai d applicable to field productiop In th^s 
comnuimcation, we are giving the methods of 
senn-drying m the laboratory, its scientific 
inia-pretation and' its application to the field 
almost under identical conditions 


3. Principle of Semi-.Drying 
The principle of semi-drying is one rf de- 
hydration combined with the preservative 
action of common salt. A quantity of mois- 
ture (10 per Cent.) is removed by boiling and 
the rest by the salt, combined vrith solar heat. 

4. Laeoratory Process of Semi-Drying 
The prawns, Peneus monodon, was taken for 
the study ^ as this formed the bulk in ths 
landing's of prawns. The prawns were washed 
well in fresh water and put in 5 per cent 
boiling brine (common salt) contain Ed in a 
tinned copper vessel. They were allowed to 
remain in this solution of boiling brine until 
they assLim.ed a pinkish colour and floated on 
to the surface. This floating to the surface 
and the appearance of pinkish colour are the 
criterion for their removal from the solution. 
This phenomena happen in a short period of 
four to six minutes. They were then laddled 
out and spread on glass plates for cooling and 


(90“F.}. The period of six houi‘s (10 a.m. 
to 4 p.m.) was found necessary lo dry the 
product to the r squired consistency on a sunny 
day. Xo notable variation was observed, from 
the laboratorv procedure in its anplication to 
the ^eld. 

6 . Methods of Analysis 

The method of analysis followed was the 
same as described by the Association of Official 
^Agricultural Chemists, Fifth Edition, Washing- 
ton, 1940. The minced sample was anal^’sed 
for its moisture content as usual by drying in 
an air-oven at iOO" C., nitrogen by the Kjel- 
dvahl method from which the protein was 
arrived at by employing the usual factor 6*25, 
ash by heating the sample to dull-red heat 
after initially driving cut all carbon acEous 
matter, fat by extraction in a thimble in a 
Soxhlet's apparatus with ethyl ether for about 
12 hours, the carbohydrate by difference, 
phosphorus b:’ the ammonium molybdats volu- 
metric method, calcium by the IMcCrudden's 
permanganate method, and iron by the Elveh- 
jem-Kennedy method, color imEtrically by using 
a Helige-Duboscq colorimeter. 

The following table gives the values of ana- 
lysis of fresh and semi-dried prawns : — 


Table I 


Percentage composition oa m i-fres U'is 


Particulars 

Wbt er 

Proteins 

.A.sh 

Fac 

■ d'-ites 

p. ; 

Ca 

Fe 

XaCl. 

'1 Jies 

. Fresh prawns 

()'• 

/O 

0 ■ 

.0 

"o 

1 

O' 

; 

0 
. o 

'o 

O' 

.0 


r. O' 

. 0 

( Pciii'its Hi on ) 

!. .St-mi'drieh 
prawns 

78-46 

81-91 

7 • 15 

1 -90 ; 

9-04 

1-59 

1-01 

21-36 


( Pencils nio-Jh nion ) 
lieuch- iried 
Prawns 

^0-60 

i'2-59 

24-33 

1-85 I 

11-43 

l-0-> 

1-05 

17-S2 

O-40 IT-IS 

! 

( 1 ’ // ni onodoJi ) 

22-65 

59-91 

30-17 

0-93 

8-99 i 

1-66 

0-54 

1 S-6S 

19 -56 


Table II 


Ko. 

1 

Raw weight 
of prawns 

Weight after 
boiling 

Quariity of 25 
Be brine used 

Con n. of this 
orine aft-r treat- 
me”.r 

S'leiiei i 

Weig.lt 1 

Fina’ weigh: 

1- 

85 Lbs j 

75-5 Lbs 

2o Lbs. 1 

IS Be. 

2S-25 Lbs ■ 

14-10 Lbs 

2- 

125 „ 

; 109 

40 

18-5 „ 

40-5 

21-7.5 

3- 

10) „ 

89 ,, ! 

30 ,, 1 

17 „ 

34 

if) 

4- 

2« 0 „ 

175 „ 1 

70 „ j 

19-5 „ 

, 66 , j 

2S 

5- 

125 „ 

107 

40 _ 

lS-5 „ 

! 40 .. : 

I ■ 

21 


then shelled. The shelling was done by hand. 
The shelled flesh was then kept immers- 
ed in saturated brine (25 Be.) for fifteen 
minutes, to allow the ready penetration of salt. 
It was then dried in an air-cven at 50° C. for 
four hours. The final dried product - had the 
appearance of fine pink coloured lozenges. 

5. Application to Field Work 
The experiment was repeated on a techno- 
logical scale except that the drying was done 
on raised bamboo barbacues, with solar heat 


The above table gives how the product is 
altered by the different processes involved in 
the method. 

7. Discussion 

It is seen that the moisture content in the 
pi'ocessed stuff is as high as 40*6 per esnt., 
yet the preservation is effected by the salt 
which is present in high conesntration as can 
be judged from the ash content which analysed 
17*18 NaCl. The low protein content and high 
salt content are accounted for by the penetra- 
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tiDH ol salt, (even in a siiurl interval) into 

liie iissiit) (‘ells l)y osmosis, extracting out the 
water as W(‘ll as some water and salt soluble 
nutritive elements alon^' with it. Yet the loss 
in the nutritive elements is not appreciable. 

The low wei.iiht (about one-sixth) of the final 
product is partly owiipu' to the removal of the 
slH'lls which accounted for TiO per cent, 
ol tlie loss and partly by the dehydration 

of salt, and sun’s hc'at. Field experimental 

product also yielded identical results. The only 
dissentin^j; tactor is the slie;htly high amount 
oj- lalx)iir involved in the shelling by hand. 
Studies^^ in 'the shelling by “dancing of the 
prawns” as iiractiscd in Florida, are under way. 

'PIk' p)roducl is found to I'etaiii its prawn 
[lavour and with slight soaking is an excellent 
and niitidtive article of diet. If packed in deal- 
\vo<xl boxes lined with butter-paper and stored 
in a ('ool dry place, it is found to remain good 
for at least two months. 

8. Resume 

(1) A method of preservation of prawns 
(Pvtieus ‘nioiiodov.) by semi-drying is enunciat- 
ed. Semi-drying retains the nutritive • elements 
and Icecps the product supple at the same time 
preserving it for a fairly good period. 

(2) The laboratory details are applied to 
field-work. 

(8) Analysis of prawns, fresh, beach-dried, 
and somi-dried, arc gvicn. 

Our thanks arc due to Fri I\T. Devidas Menon, 
n.se, (lions.), of the Marine Biological Stalion, 


West Hill, for identifying the species and 
evincing a keen interest in the paper. 


1. Association of Official A^>ricultiiral Chemists, 
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kataraivan, R. S., ” Prawn and Crab p’isliery in 
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ton. 11. Devidas Menon, M., “Prawn Culture in Paddy 
fields in Cochin Statc-A repc.rt to the Marine Fisheries 
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ton. 13. “ Shrimp Industry ot South Atlantic and Gulf 
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Fisheries Branch of the Dept, of Industries and Com- 
merce, Madias,” years 1943-46. 


THE ICAROSCOPE 


icaroscope is a new optical device for ob- 
serving objects in the sky near and in front 
of the sun, developed as a result of wartime 
research. It was described at the October 
mec^ting of the Optical Society of America in 
New York by Dr. Brian O’Brien, of the Insti- 
tute of Optics, University of Rochester. The 
principle of phosphorescence is employed, 
using special kinds of phosphors with strong 
afterglow properties which are not much 
greater, however, for exposure to the sun 
itself than for exposure to the sky around 
the sun. This achieves a reduction in the 
intensity of the solar image sufficient to per- 
mit observation of the sun and surrounding 
sky simultaneously. 

The afterglow image does not persist very 
long, nor is it desirable that it do so if scan- 
ning of the sun and sky is to take place. The 
icaroscope is fitted with a rotating shutter 
wliich regularly interrupts the sunlight strik- 
ing the screen which is coated with the 
phosphor. Each time the phosphor is exposed, 


it is enei'gised to emit the afterglow image. 
Another similarly rotating disk shields the 
screen from the observer while the sun is 
shining on it, but allows him to observe the 
screen between exposures, when tiic afterglow 
image is visible. The contrast between the sun 
and its surroundings is reduced to a small frac- 
tion of its original value. At a rate of 90 
exposures a second, persistence ol vision ob- 
scures the fact that the image is not continuous. 

The entire icaroscope, including optical 
parts for viewing the image, is small enough 
to be carried almost as easil.v as a pair of 
binoculars. 

A use for the icaroscope which was prob- 
ably not foreseen during its development was 
the observation of the initial flash of the 
above-water explosion of the atomic bomb at 
Bikini, this summer. It made possible direct 
visual observation of that extremely intense 
light source. 

— (Courtesy of ''Sky and Telescope/’ 
No. 61, November 1946, p. 11.) 


No. 72 I 
Dec. 1946 i 


Letters to the Editor 


345 


LETTERS TO THE EDITOR 


Page 


A Relation Between the Compressibility 
and the Melting Point of the Alkali 
l-Ialides. By Bisheshwar Dayal . . 345 

Blaivi-Talchir. By J. B. Auden . . 346 

Alpha- Naphthol as an Indicator. By 
J. W. Airan and G. N. Pandit . . 348 

Induced Oxidation of Tartaric Acid by 
Potassium Dichromate with Ferrous 
Sulphate as Inductor. By D. S. Datar 
AND S, N. Kelkar , . _ 343 

A Comparative Study of Acid and Enzy- 
mic Extractions of Nicotinic Acid from 
Foodstuffs. By Kamala Bhagvat and 
U. C. Misra . . . . . . 349 

Influences of Yeasts on Protozoal Activity 
in Sewage. By S. C, Pillai, M. I. Gur- 
baxani and V. Subrahmanyan . . 350 

Vernalisation Response of Cultivated 


Indian Wheat. By B. Sen, S. C. Cha- 
kravarti, B. P. Paul and G. S. Murty 351 


Page 

0<T, the Effect of Different Crop Rotations 
on the Fibre Properties of Cotton. By 
P. D. Gadkari and K. G. Deo . . 352 

Rhizoctonia-Lea/spor, A New Leaf Dis- 
ease of Sugarcane. By S. Y. Padma- 
NASH an . . . . . . 353 

Flo'irer Colour in Strobiianthes Dalhousia- 
nus Clarke and Cynoglossum microglo- 
chin Benth. By P. N. Mehra . . 353 

The Karyotype of Curculigo orchioides 
Gaertn., and Its R.elation to the Karyo- 
types in Other AmarylUdaceoe. By 
Aiimedulla Sheriff . . . - 354 

Transport of Milk in Warm Condition. 

By C. P. Anantakrishnan, Noshir N. 
Dastur and Zal R. Kotha valla . . 354 

Bacterial Leaf-Spot on Arum. By R. P. 
Asthana . . . . . - 356 


A RELATION BETWEEN THE 
COMPRESSIBILITY AND THE MELTING 
POINT OF THE ALKALI HALIDES 

In a note^ published in Current Science, the 
present author showed that a simple rela- 
tion exists between the melting points, Tw, of 
the metals crystallising in the cubic ^ system, 
their shear constants (€^ 4 ) 0 , and their inter- 
atomic distances the last two being mea- 
sured at the absolute zero of temperature. It 
was found that in each case 

(C4 4 :) 0 trf ) ^ (1) 

kTni 

where k is the Boltzmann constant. Curiously 
enough, this relation is not obeyed by the other 
class of solids having the simplest structure, 
namely, the alkali halides. It is, however^ 
found that they obey an analogous relation- 
between the compressibility at the absolute 
zero (x)n and the melting point, which in its 
turn IS not obeyed by the metals. 

— constant. ( 2 ) 

Xo kTm 

This is shown in the table where, the room 
temperature data, of both the compressibility 
and the interatomic distance, have been usad, 
in order to avoid the difficulty of extrapolation 
to the absolute zero. Data have been taken 
from Huggins- where references have been 
given. 


Table 


Salt 

Xo kTiti 

LiF 

43-4=^ 

LiCl 

41*0 

LiBr 

42-7 

Lil 

45-7 

NaF 

33-6 

NaCl 

35-3 

NaBr 

36-9 

Nal 

37*6 

KF 

36*3 

KCl 

38*2 

KBi 

38*7 

KI 

36*0 

RbF 

38*4 

RbCl 

38*3 

RbBr 

38*3 

Rbl 

40-9 


* Slater’s^ value of compressibility giv=s the ratio as 

33'6. 

The relation (2) can be easily obtained by 
equating the Einstein and the Lindsmann for- 
mulae (3) and (4) respectively for the Debye 
characteristic frequencies. 


constant 
V = constant >' 


(3) Einstein. 

(4) Lindemann- 


A in the formulae stands for the atomic or the 
molecular weight, p for the density, and V for 
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the atomic or ih? molecular volume. The fact 
that (2) is not obeyed by the metals, sug*g?sts 
that in their cases a modi lied Einstein formula 

with in place of should give a better 

( '-'4 1 / 0 

value of the characteristic frequency. Actual 
calculations seem to support this conclusion. 

Both the relations (1) and (2) can, how- 
ever, be derived in a rough way on the basis 
of the Lindemann theory of melting. Accord- 
ing to this view, the average amplitude of 
vibration at the melting point bears a constant 
ratio to the interatomic distance. The reason, 
for the difference in thr formulae for the metals 
and the alkali halides, is then seen to lie in 
the fact that in the former case, the forc} con- 
dan t between the nearest atoms is approxi- 
n:'ately obtainable from and in the other 

from the reciprocal of the compressibility. 

Dept, of Physics, Bisheshwar Dayal. 

Benarc's Hindu University, 

No^'emher 17, 1946. 


1, n.ival, Sa.. 191-5, 14, 5(U. 2. Ifiigc^ins, /. 

C/iem. P/iy.. l:)37,5, 14 : 1 . 2 Slaier, /’/-I'.f. AvV-'. 1921, 

23, 4S8. 


BLAINI-TALCHIR 

During recent investigations of dam sites on 
the Kosi river in Eastern Nepal certain expo- 
sures have been found which help to elucidate 
the age and nature of the Blaini boulder bed 
in the Western Himalaya. The vicissitudes 
of opinion about this rock formation may be 
judged by reference to the literature ending 
with letters by K. P. Rode and myself to Cur- 
rent Science three years ago.^ East and west 
of Barahakshetra (26° 52' 36": 87° 10' 7") and 
extending on both banks of the Kosi river, 
there is a zone of rocks, some of them Gond- 
wana in age, which is bound to the south by 
a thrust plane against the Nahan sei'ies and 
vdiich is overlain by the thrust unit of the 
Dalings. The general sructural disposition is 
similar to that in the Darjeeling-Teesta foot- 
hills with the difference that the Gondwana 
and associated rocks in the Kosi area occur not 
only south of the Baling thrust but appear to 
crop out northwards in the form of a tectonic 
window, below the Baling series, which prob- 
ably extends laterally up the Sun Kosi and 
Tamur rivers. From the point of view of this 
diseussicn the relevant rock types, all in close 
•association are (1) Boulder Slate, (2) Carbo- 
naceous Shales, (3) Dolomite. 

The boulder slate is seen in numerous ex- 
posures, but best of all on the water-smoothed 
exposure below normal monsoon flood level on 
the left bank of the Kosi some quarter-mile 
upstream from Barahakshetra, where it may be 
about 200 feet thick. Elsewhere it is probably 
thicker. Both cleaved and uncleaved types 
are found and both are identical to the Blaini 
rocks between- Solon, Mussoorie and Lans- 
downe. A freshly fractured surface of the 
cleaved type of boulder slate frequently dis- 
closes nothing more than a dark gritty slate, 
apparently without inclusions. . Weathered 
surfaces show, however, that there are nume- 
rous angular pebbles of dark slate, grey quart- 
zite, vein quartz and pale limestone set in a 
gritty matrix (Fig. 1). Under the microscope 
the matrix is seen to be typical of an ungraded 
iillite, 



lUG. 1. IIoul li.-r of iJf) lid ;r Si it • of type and 

probable Talc! lir a-u’. I\ok:ih.i Nal.i, Nr. !5 iiMh.ikshelra, 
Kosi River, Nepal. 



Fig. 2. I.npiire highly sh-^ared c)U adjacent to and 
embedded within Dolomite, with ‘‘ horses ” of dul -mite 
ill coal. Kokaha Naia, Nr. Bar.ihakdietra, Kosi Kivei 
Nepal. 


.547 


No Ji' 
Dec. 1046^ 


Lei leys lo I he ELditor 


Several seams of highly sheared black car- 
bor.accous shale have been found, always in 
proximity to boulder slate, and associated with 
less carbonaceous shale, grey sandstone and 
dolomite. The carbonaceous matter is fre- 
quently converted to graphite, particularly 
around rock inclusions. The dolomite forms 
the southern limit of the series and is thrust 
upon the Nahan series with a strong tectonic 
discordance. In two instances carbonaceous 
shale lies embedded within dolomite, which in 
places is metasomatised and partially replaced 
by silica. The carbonaceous shale resembles 
exactly in hand specimen many of the less 
pure uneconomic coal seams of the Gondwana 
series in the Darjeeling foothills, such as near 
Kalijhora (26'^ 56': 88° 27'), which are extreme- 
ly high in ash and quite unburnable. The fol- 
lowing analyses of the Kosi Coaly rocks were 
carried out by Dr. Dutta Roy in the laboratory 
of the Geological Survey of India : — 



15 ft. Seam 
Kokali 1 Nala 
(lue.in of 2 ana'v- 
“ 1 

7 ft. Scam 
kokaha Nala 
(mean of 2 analy- 
ses } 

Moisture 

1*01% 

2-17% 

Volatile Matter 

5-05 

4-52 

Fi.xecl Carbon 

6-10 ' 

3-46 

Ash 

86-36 

89-27 

Carbojt I)io.xide 

1-48 

0-58 

Fuel Uatio 

1 - 2 

0-77 


This is not the occasion to do more than 
mention the anomalous characters and posi- 
tion of the Kosi carbonaceous rocks. Virtual- 
ly all the Lower Tertiary and Gondwana coals 
of the outer Himalaya between Jammu and 
Darjeeling have undergone strong shearing and 
possess fuel ratios ranging from 2*5 to 8-0. 
The average fuel ratio, determined from 150 
analyses of Eocene coals from Jammu is 4*7. 
For five Darieeling Gondwana coals listed on 
page 50 of Mem. Geol. Surv. Ind., LIX, the 
ratio is 4-73. Even the tree stems found so 
often in the Lower and Middle Siwaliks (late 
Tertiary) have fuel ratios ranging between 
1-30 and 2*0. Yet in the samples collected 
from the Kosi region the ratio is as low as 
0-77-1 -2, even after allowance had been made 
by Dr. Dutta Roy for the calcium and magne- 
sium carbonates present in the ash which dis- 
sociate on carbonisation with the liberation of 
carbon dioxide. It is possible that the Kosi 
carbonaceous shales represent coal whi^ nad 
been locally eroded on the shore of the Perrno- 
Thias sea and was redeposited, conconutantly 
with the precipitation of dolmite out of solu- 
tion, in the marine waters. 

In the present context the association of xhe 
three rock types enumerated above is m im- 
portance in connecting up the Western Hiina- 
laya with East Nepal, Darjeeling and the 
Peninsula. Firstly, the proximity of the Kosi 
boulder slates, resembling tillite, with carbona- 
ceous graphitic shale, which is 
coals of known Gondwana age in^ 
ling foothills, is a strong indication that tne 


boulder slate is In fact equivalent to the 
lalchir boulder bed. Secondly, the stratigra- 
phical relationships bitween the rocks in the 
Western anJ Eastern Himaiava rnav be com- 
pared : — 


Inferred .\\ie 

Western 

liim:ilaya 

Ea'trra Himalaya 

Pernio-Trias 

■ Krcl limestones 
and dolomites 

Baraba k>hetira 
Dcbomlie 

l^crini in 

Upper 

j Banded carbona* 
j ceo IS .‘^lates 
; ' Biainl Slates,* 

i ('landing of 

1 Varve typej 

Car’ ona:eou.s and 
graphitic slates, 
sanest-. to e.-. Coal 
ill iJaijceling 

Carboniferu w 

i Blaini bould-r 
; be / ; e.ls often 
j t'leavej to 
j bo:.ider-iiate 

Bou! ier '.)ed locally 
: c eaveJ to boulder 
, slate ( I'aichir) 

? Devonian 

j Nagthat Serie-^ 

\ » 

i 

1 

} 

! 

! 

Series of ’.xh'tecuid 
; purrie quartzites ; 

I purple, grem, a 
: da!k slates ' po4- 
; lion at pre>ent 

1 un:rrtain, hut 
i.eiovv the Gond~ 

! wan as) 


While more work is required in the inter- 
vening region, 500 miles in length, between the 
Kosi and Naini Tal, before definite conclusions 
can be drawm, it seems very probable that 
the boulder slate of the Kosi region and the 
Blaini boulder bed of the Western Himalaya 
are equivalent, that the age of the Blaini is 
in fact Talchir or Upper Carboniferous, and 
that it is glacial in origin. On grounds of 
structure as mapped in the Solon-Mussoorie- 
Lansdowne area, I had previously disputed 
K. P. Rode’s contention that the Blaini boulder 
bed is a Tertiary tectonic breccia devoid of 
stratigraphical significance. The opinion of the 
Geological Survey of India is now seen to be 
strengthened by the disposition of the Kosi 
rocks. 

It may be remarked that in 1933 L. R. Wager 
found a boulder bed on Lachi hill, in north-east 
Silddm.2 I saw his specimens when in England 
that year and visited Lachi in 1934.-* This 
boulder bed very closely resembles the un- 
cleaved Talchir boulder beds of the Peninsula. 
The recent topographic survey of Sikkim estab- 
lishes that the geographical co-ordinates of 
Lachi hill are 28° 1' 12": 88° 44' 15" and its 
altitude about 18,500 feet. 

It is evident that the Gondwana ice sheet 
spread well into the area which is now in- 
cluded within the Himalaya and that in the 
Kosi region there was a somewhat longer dura- 
tion of continental conditions than obtained 
fm-ther north-west. But whereas the Talchir 
glaciation and impure coal (Kosi), and the 
banded Varved carbonaceous slates (Solon- 
Naini Tal), were followed in those areas by 
non-fo<5siliferous marine rocks, in Northern 
Sikkim and the Salt Range the marine condi- 
tions were favourable to the existence of life. 
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The top beds of Lachi series of L. R. Wager 
contain marine Permian fossils. These are suc- 
ceeded by the Tso Lhamo series, containing a 
well-developed Muschelkalk fauna, which I 
located in 1934.-^ In the Salt Range the 
boulder bed is followed by fossiliferous marine 
Permian and Trias rocks. Somewhere between 
the Kosi-Krol zone and the North- Sikkim/ Salt 
Range zone there must have been an ecological 
boundary separating marine waters. South of 
this boundary conditions inhibited the exist- 
ence of life, whereas north of it there was an 
abundant fauna. As to how far the north 
edge of the Gondwana continent and the sub- 
sequent ecological barrier have been telescoped 
and displaced b;> the later Himalayan move- 
ments cannot at present be indicated. 

E:igineering Geology Section, 

Geological Survey of India, J. B. Auden. 

Calcutta, 

November 11, 1946. 


1. J?ec. GeoU Tnd.^ 1908. 37, 129. Mein. Gcol. 

Siirv. Lid. 1928,53, 132. Rec.G'ol Su^'v. 1934, 

67, 365 cit., 1937. 71, 414 Pi^oc. Ltd. Acad. Sci., 

1943, 17, 157. Carr. Sci., 1943. 12, 299. Op. cit., 1944, 
13, 74. 2. Everest 1933,” 1934, p. 333. 3. Rec. Geol. 

Surv. Ind., 1935, 69, 151. 4. /AA, p. 152. Op.cit., 
1939, 74, 172. 


ALPHA-NAPHTHOL AS AN INDICATOR 

The use of diphenylamine as an internal indi- 
cator in the titration of ferrous ions by potas- 
sium dichromate is well known. 

Since alpha-naphthol and beta-naphthol on 
oxidation are reported to undergo a transfor- 
mation into dinaphtholsi which have respec- 
tively violet and greenish colorations, it was 
thought desirable to study the use of these 
reagents as internal indicators in the above 
titration. 

To 10 c.c. of the ferrous salt sol., 10 c.c. of 
the phosphoric-sulphuric acid mixture was add- 
ed, followed by 20 c.c. of dil. sulphuric acid. 
Finally 5 drops of the alpha-naphthol reagent 
(1% solution in con. sulphuric acid) were 
added and the mixture titrated against deci- 
normal dichromate. As the titration proceeded, 
a green colour developed and when the reaction 
was complete the colour was at once discharg- 
ed. This change is sufficiently well marked to 
signify the end-point. For the sake of com- 
parison, titrations were carried out with di- 
phenylamine as an internal indicator. An 
average of three titrations gave the following 
readings : (a) with diphenylamine as indi- 

cator, 10*05 c.c. dichromate; (b) with alpha- 
naphthol as indicator, 10 c.c. dichromate. 

It may be pointed out that, with diphenyl- 
amine as internal indicator, the dichromate 
reading is usually 0*05 c.c. higher than with 
potassium ferricyanide as external indicator. 

This indicator has certain drawbacks. It 
fails to work in back-titration, as well as with 
dilute reactants. If a ferric salt solution is 
reduced by stannous chloride, this indicator 
fails to work in subsequent titration with di- 
chromate. The disappearance of a colour is 
never so much advantageous as appearance 
of a colour. Yet the use of alpha-naphthol 
as an internal indicator in this titration is 


worth introducing. Beta-naphthol gave no 
satisfactory change of colour. 

Public Health Laboratory, J. W. Airan. 

Kolhapur State, G. N. Pandit. 

Kolhapur, 

October 9, 1946. 


1 Bernthsen, Oroanic Chemistry., Tr., Sudboroagh , 
1944, Edition, p. 574. 


INDUCED OXIDATION OF TARTARIC 
ACID BY POTASSIUM DICHROMATE 
WITH FERROUS SULPHATE AS 
INDUCTOR 

Tartaric acid is slowly oxidised by chromic 
acid or potassium dichromate to meso-oxalic 
acid. In acid medium it is completely oxidised 
to carbon dioxide and water. The different 
oxidation stages of tartaric acid are as under : 
COOH COOH COOH • 

I 20 I O I 20 

CHOH — > CHOH — > CO 5- 2COo d- ILO 

I 1 1 “ “ 

CHOH COOH coon 

I 

COOH 

The reaction is extremely slow but addition 
of ferrous sulphate to an acidified solution of 
tartaric acid induces the oxidation and then 
the oxidation takes place as fast as the solu- 
tion of chromic acid or potassium dichromate 
is added until the tatronic acid stage is reach- 
ed. The mixture gives test for ferrous ion. 
Further reaction takes place with a slightly 
diminished speed and in this later stage the 
mixture shows the presence of ferrous ion only 
on standing for some time indicating that 
the ferric ions first ' formed oxidise the organic 
acid molecules and are themselves reduced to 
the ferrous condition. Further reaction beyond 
the meso-oxalic acid stage is apparently not 
induced by ferrous sulphate. 

Similar investigation on oxalic acid reveals 
that unlike in the above case, (i) the reaction 
between oxalic acid and potassium dichromate 
is not induced by ferrous sulphate, (ii) but 
that potassium dichromate rapidly oxidises fer- 
rous sulphate and simultaneously oxalic acid 
with a slow rate.i 

Experiments were also made using potassium 
permanganate as an oxidising agent. It is 
interesting to note that ferrous sulphate does 
not induce the slow reaction between tartaric 
acid and potassium permanganate. An experi- 
ment with oxalic acid brought out a noteworthy 
fact ^ that ^ a mixture of ferrous sulphate and 
oxalic acid can be completely oxidised by 
titrating with potassium permanganate in cold- 
No heating is necessary as is usually recom- 
mended for the titration between potassium 
permanganate and oxalic acid. Apparently, 
however, this is not a case of induction by fer- 
rous sulphate as even without addition of fer- 
rous sulphate the reaction between potassium 
permanganate and oxalic acid takes place 
quickly. 

In all the above experiments decinormal 
solutions of the various reagents were used. 

Luther and Rutter^ explained the induced 
reduction of chromic acid in presence of some 
metallic salt§ a§ inductor 3 on the ba^is of pro- 
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auction of quinque valent chromium ion which 
is relatively more reactive. Similar explana- 
tion was put forward by Wagner and Preiss- 
for the induction of the reaction between 
chromic acid and iodide by ferrous salts. We 
believe that it is not the quinquevalent chro- 
mium ion but the chromium chromates which 
may be formed at intermediate stages in the 
reduction of chromic acid or chromates that are 
responsible for the induction process. In this 
connection it may be stated that it has been 
observed in this laboratory that at the inter- 
mediate stages during the reduction of chro- 
mic acid and chromates by tartaric acid 
the formation of chromium chromates is indi- 
cated. The reduction of chromic acid or chro- 
mates by oxalic acid on the other hand is not 
stagewise and is not accompanied by the for- 
mation of the chromium chromates.-^ This 
explanation can account for most of the 
above experimental observations. 

Further work is in progress. 

Our thanks are due to Prof. D. B. Limaye for 
kind encouragement. 

Department of Chemistry, D. S. Datar. 

D. A. V. College, S. N, Kelkar. 

Sholapur, 

Notyemher 15, 1946. 

1 . Cf. Vi'^wanaclhan and Rao, Curr. Sci.., 1943, 12 , 
327. 2. Luther and Rutter. 7,. Chem.. 1907, 54, 

1. 3. Wagner and Rreiss, Ibid.. 1928, 168 , 265 4. 

Datar and Kelkar, /. University Bombay y under publica- 
tion. 

A COMPARATIVE STUDY OF ACID AND 

ENZYMIC EXTRACTIONS OF NICO- 
TINIC ACID FROM FOODSTUFFS 

The usual procedure followed for the extrac- 
tion of nicotinic acid from foodstuffs, is by the 
use of either acid or alkali. This procedure is 
so drastic that often highly coloured extracts — 
especially from’ plant materials— are obtained, 
which necessitate separate blank estimations in 
every case. Further, improper . evaluation of 
the blank values has been shown by Melnick 
and Field (1941) to yield erroneous values. 
Extraction of nicotinic acid has also been 
achieved by the use of enzymes, uiz., taka dia- 
stase and papain (Chedelin and Williams, 1942) 
and by an enzyme preparation from the pig's 
intestinal mucosa (Bhagvat, 1943). Enzymic 
extraction of nicotinic acid from foodstuffs 
yields colourless or very slightly coloured ex- 
tracts, thereby eliminating the blanks. The 
object of the present investigation was to com- 
pare the nicotinic acid values of foodstuffs on 
their extractions with 2N HCl and with an en- 
zyme preparation from pig’s intestinal mucosa. 

The enzymic extracts of foodstuffs were pre- 
pared and tested as described by Bhagvat (loc* 
cit.) . . , 

The acid extracts were prepared by extrac- 
tion of 1-10 gm. of the foodstuffs with 50 ml. 
of 2 N HCl for 15-20 minutes in the water-bath. 
The extracts were filtered, neutralised and 
treated with basic lead acetate in order to 
remove interfering substances. The excess of 
le^d was removed by H*;>SO^ and the nicotinic 


acid in these extracts was estimated by the 
cypogen-bromide method. Since the* acid 
extracts were coloured blank estimations to 
evaluate the residual colour were done. In 
every case, two blank estimations — (1) dilu- 
tion blank — a knoym aliquot of the extract — 
was diluted with water to a definite volume 
and the colour compared directly in the colori- 
meter ; and (2) aniline blank (same as dilu- 
tion blank, but instead of water, aniline was 
used), were carried out. The results are given 
in the table. 


Nicotinic Acid Content of Foodstuffs 




nicotinic acid per gram 


Acid extracti 

on 


Materials 

! 

C orrect- 

Correct 

Enzym ic 


Unror- | 

ed using 

ed u>ing 

extraction 


rected ! 

dilution 

aniline 



i 

blank I 

blank 


Green gram 

41.5 

14.8 

10-0 

16-0 

Green gram 





(sprouted) 

7.9 

0.75 

-1 *7 

9 -o 

Horse gram I 

18.9 

13.6 

9*5 

15-9 

,, „ 11 

22.25 

10.1 

8*9 

17-9 

Cow pea 

8.1 

— 



15-0 • 

Cow pea (sprout- 





ed) 

12.7 

5.4 

6*2 

14-7 

BI ack gram 

24.15 

7.0 

— 0-4: 

15-1 

Wheat 

44.0 

29.1 

26-9 

15 * 7 

Wheat bran 

90 

— 


74-0 

Bari ey 

1 34.7 

26.9 

26-9 

14-3 

Groundnut 

I 




(ether extracted) 

179.5 

140.0 

139-5 

69-0 

Mustard 

60 6 

35.6 

34-5 

26-1 

Sesame 

42.9 

35.4 

34-6 

22-8 

Dried yeast — 





Torula 

.213.0 

— 

— 

215-6 

„ Brewer’s 

465 

— 


■ 472-0 

Sheep Liver 

.107 

— 

— 

107 


The nicotinic acid values of foodstuffs (with 
the exceptions of yeast and liver) vary appre- 
ciably with the method of extraction employed. 
Generally a lower value for nicotinic acid was 
obtained for pulses by acid extraction than by 
enzymic extraction. Further a discrepancy 
was noted between the two series depending 
upon which blank value was used in the cal- 
culations. Acid extraction of cereals and oil- 
seeds, however, yielded higher values for nico- 
tinic acid than those obtained by the enzymic 
method. Whether these higher values are due 
to the presence in cereals and oil-seeds of a 
precursor of nicotinic acid or a non-specific 
chromogen, is a matter for future investigation. 

The enzyme preparation used in this investi- 
gation contains a large and varied array ’ of 
enzymes which will liberate and extract nico- 
tinic acid from its biological combinations. 
Taking into consideration the specificity of en- 
zyme action and the presence of a similar type 
of enzymes in the human body, it might not be 
too premature to suggest that th.e values, of 
nicotinic acid obtained by the enzymic extrac- 
tion represent those which are biologically 
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availa’ le. Further experiments, however, are 
necessr.ry to prove this point. 

Kavj . 'X B hag vat. 
U. C. Misra.- 

Nutrihm Research Labs., I.R.F.A.., 

Coonov r, 

N oven: her 11, 1946. 


Pal lakimeili ivesftrarch Scliolar, 

1. Bluigvat, K.. /«(/ yo/f.r. AJ.'it. AV.s'., l''4:5, 31, 2, i45. 
"2. Chetielin. V, 11., and ^ViUiams, R, 1\ hi L linen Ciiciii. 
Anal. Ill, 1942, 14, (J71. 3. Melnick, 1).. and Field, 

H., 1941, 13, SSL 


INFLUENCE OF YEASTS ON PROTO- 
::OAL ACTIVITif IN SEWAGE 

In the course of our studies on the funda- 
mental role of protozoa in sewage purifica- 
tion,’ some interesting observations have 
been made in regard to the influence of yeasts, 
when introduced along with the protozoa in 
different combinations into sterilised sewage, 
on the purification process. 

We have carried out a number of experi- 
ments by inoculating cultures of Saccharomy- 
ces cerevisice (one of the most commonly oc- 
curring species in certain trade effluents and 
sewage) together with Epistylis sp. (the indi- 
cator organism for well conditioned sludge) 
into sterilisHd sewage and bubbling air through 
the suspensions. One set of these experiments 
is briefly described below. 

Samples of actively fermenting yeasts ' were 
treated as follows before they were inoculated 
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along with the protozoa into sewage : — 
(i) the yeast inoculum consisted of both the 
yeast cells and the fermented liquor, in the 
form of mixed suspension (100 c.c.); (u) the 

inoculum was only the yeast cells (about 2*5 g. 
in the wet condition, contained in 100 c.c. of the 
mixed suspension) filtered and carefully washed 
witi: Mnmonia-frec distilled water in order to 
make the cells free of acid ; (Hi) 100 c.c. of the 
fermented liquor without the yeast cells (the 
filtrate from the previous preparation) was 
£m]fioyed ; (iv) the wa^^hed cells (acid-free, 
anout 2-5 g. in the wet state) were auto- 
claved at 15 lbs. pressure for 30 minutes, and 
the cooked material as such was used ; and 
(v) the water extract of the autoclaved mate- 
lial (100 c.c.) was the inoculum. For each of 
these yeast preparations two litres of heat- 
sterilised sewage was employed, so that the 
added yeast suspensions formed about 5 per 
cent, by volume of the sewage ; such a pro- 
portion erf domestic sewage to trade effluent 
(as represented by yeast additions) obtains at 
certain industrial centres. The protozoan ino- 
culum for these experiments consisted of 20 c.c. 
of fresh Epistylis sp., washed well in ammonia- 
free distilled water. The progress of purifica- 
tion of the sewage samples in the different 
cases was determined by examining the sludges 
and the supernatants at frequent intervals 
during a period of 96 hours. The results of 
chemical analyses of the supernatants and 
microscopic examination of the protozoa dur- 
ing the first 24 hours after the treatments are 
given in Table I. 


Table I 



One hour after the 

: treatments 



After : 

ri- Ill's. 

of aeration 


! 

Supernatants 


Micros •opi-_ 

Supernatants j 


Treatments of sewage 

C xygen ab- 
, sorbed from 
potassium 

1 permanga- 
1 nate in 
■3 nvn^. 4 his. 

Free and 
saline , 
ammonia , 
(N) 

Albumin- 
oid nitro- 
gen (N) 

pH 

cal o v^erva 
tions on the 
protozoa 

1 

Oxygen ab- 
sorbed from 
notassium 
permanga- 
nate in 

4 hours 

pH 

Condition of 
the 

protozoa 

Protozoa alone 

Y Epistylis sj3. j 

1-75 4-08 

1*40 

0*40 

'17*6 

Kxtremelv 

0*96 

7*6 

Activ (; 

control .<erie.s 




[ 

active 




Protozoa yeast cc-lls 









( Saccharomyccs 









cc) cz>isiac) 
together with the 

1 








fermented liquor 

' 19*60 46-00 

3-12 

1*02 

6-0 

Inac tive 

50*40 

6 -I 

Dead 

Protozoa & washed 








yea.st cells 

1-84 -t-OS 

1*25 

0*02 

7*6 

Very active 

1*12 

7*5 

* Active 

Protozoa yeast liquo: 
with the cells 

17*20 46*00 

3 • 57 

1*02 1 

lo-o 

Inactive 

50*40 

6*1 

Dead 

Protozoa & yeast cells 
washed and autoclaved 

1*92 4.24 

1*40 

0*89 

1 

7-5| 

Verv af.tive 1 

1 *04 

7*4 

Active 

Protozoa ik. water 
extract of the 
autoclaved yeast 
^material | 

1*76 4-08 i 

1 *56 j 

0*62 1 

i 7 • 6 j 

! 

1 

• 1 

Very active ' j 

0*96 

j 

■7..IQ 1 

1 

Active 


e rei^uits of chemical analyser^ of the ‘^upern'iiant< are expre:=^?-ed as: parts per 1 00,000. 


No. 12 '[ 

Dec. I946j 


Letters tc, the Editor 


351 


The results of analyses of samples of the 
supernatants taken during the subsequent 
periods of observation consistently showed that 
the purification of sewage was adversely affect- 
e';i in presence of the actively fermenting 
yeasts and was traceable to the products of 
yeast fermentation (the acids, alcohols and 
related products) rather than to the yeast cells 
themselves. Addition of lime to the yeast 
liquor (neutralising the acidity) was found 
efficacious in the prevention of these adverse 
ehbets. 

The sensitiveness of the protozoa to reaction 
anci other conditions is, therefore, of great tech- 
nical importance and emphasises the need for 
trade effluents to be discharged into the 
sewers in equable flows so that the whole 
sev^ago is not affected. 

The above observations would explain the 
cause of a somewhat mysterious breakdown in 
one of the earlier Activated Sludge installa- 
tions in England where flashes of brewery 
waste were liable to enter the sewer. 

Dept, of Biochemistry, S. C. Pillai. 

Indian Institute of M. I. GuacAXANi. 

Science, Bangalore, V. Subrahmanyan. 

October 10, 1946. 


1. Pil’ni, S. C.. c.'/rr. .9,-., 1941, 10, S4. 2. — , //uct . 

1912, 11, 4S7. :•?. — , /uJ. A/cuY. 1912, V7, 11£. 

4. I S. C,, and Suhralinmnynn, V., 1942. 150, 

525 5 — , Si'/, and Cult.., 8, 3r6. 6. /Vafure. 

1944, lf4, 179 7. — and Cnlt., 1945,11, 75. 

8. - , I id.. 1916. 11, 892. 9. Martin, .A. J., “The 
Acii\au-d Sludge Pi ojes.s,” Macdonald and Evans, 1927. 
p 54, and private communication from Dr. G. J. Fowler. 5 


VERNALISATION RESPONSE OF 
CULTIVATED INDIAN WHEAT 

WoRKusTG with seven strains of Indian wheat, 
Kar,-^ in a recent article in Nature, has 
put forward the interesting conclusions that 
(a) certain varieties of cultivated Indian wheat 
differ in their response to the vernalisation 
process from their closely allied relatives of 
the temperate region and (b) to induce signifi- 
cant eaiTiness from prechilled seeds of culti- 
vated Indian wheat, it is essential that seed- 
lings he subjected to a certain number of long 
days. Kar writes : “Sen and Chakravarti- 
have reported significant response in certain 
strains of cultivated wheat in higher altitudes 
of the .Almora Hills, but the light period avail- 
able to the seedlings at the subsequent photo- 
stage was not mentioned.” 

The day length to which the seedlings were 
subjected in “randomised blocks with four 
replications”, in sowings of October 1943 and 
February 1944, was not specifically mentioned 
in the note- (1945), since from the sowing- 
dates the subsequent photoperiods of this 
region could easily be inferred. Data of the 
prevailing daylengths of Almora, however, 
have been given in an earlier publication' (Sen 
and Chakravarti, 1942), in which the effect of 
different photoperiods on the vegetative phase 
of control and vernalised mustard T. 27 was 
observed in a series of ten successive sowings, 
beginning from April 1940 to March 1941. As 


regards the agronomical possibilities of sub- 
jecting wheat seedlings to phetoperiods other 
than the prevailing daylength of the region, it 
has already been pointed out by Sem (1940j 
that light ^ vernalisation of seedlings has prac- 
tical possibilities only for a crop like rice or 
for winter vegetables which are normally 
transplanted. In small experimental trials. 
Sen and_ Chakravarti-' (1943-44) have found 
that subjecting seedlings of Soybean C.2 and 
L.S.S. Gotten to a photoperiod of 9^2 hours 
for only two weeks hastened flowering — six 
weeks m Soybsan C.2 and three weeks in 
L.S.S. cotton, but the actual iaboim and cost 
involved in attempting to shorten the clay- 
length of seedlings in cultivator's fields in India 
would be prohibitive. 

^As a result of marked vernalisation response 
observed in 1943 by Sen and Chakravarti- in 
a few^ strains of cultivated Indian wheat, a sys- 
tematic study of the vernalisation response of 
the available strains nas been in progress since 
1944, under the climatic conditions of Almora 
(Lat. 29"45'N. Long. 79^ 40' E.) and Xaw Delhi 
(Lat. 28° 35' N. Long. 77'' 12' E.). Pure sirair. 
seeds obtained from the Imperial Agricultural 
Research Institute, New Delhi, were vernalised 
at the Vivekananda Laboratory, Almora, and 
sowm simultaneously with their corresponding 
controls in similar stage of germination in 
randomised field plots in Almora and New 
Delhi. The first sowing of 150 strains was 
undertaken in February 1944. From the ob- 
served vernalisation response of these 150 
strains, 63 strains were selected for normal 
seasonal sowing in October 1944. Investigation 
with another 150 strains is still in progress, 
but results so far obtained and I'eported^' 
(1944-45) contradict the generalisations of 
Kar (1946) about Indian wheat. 

The vernalisation responses of the . Indian 
wheat in which an eariiness of over ten days 
in ear emergence has been observed in Almora 
and in New Delhi in normal seasonal sowings 
are given in Table 1. Ths prevailing day- 
length from October 11th begins to diminish 
from 11-6 hrs. (Almora) and il*7 hrs. (Ne'.v 
Delhi) reaching a minimum of 10*2 hrs. (Ai- 
m.ora) and 10*3 hrs. (New Delhi) by the third 
week of December. After Christmas it begins 
to increase, reaching the same daylength as of 
October 11th by March 6th. Since sowings in 
Almora were on October 14th, and in .New 
Delhi, on October 23rd, all vernalise<d plants 
which eared within 143 days in Almora and 
134 days in New Delhi had to complete their 
vegetative phase under short days. It will be 
seen from Table I that neither in Almora nor 
in New Delhi were the vernalised seedlings of 
the various strains of wheat mentioned in the 
table subjected to any long day, yet the_ ob-j 
served eaiTiness in ear emergence was' of 
agricultural significance. This fact clearly 
shoAvs that prechilled seeds of some of 'the 
cultivated Indian wheat will produce plants 
under short days which give significant ver- 
nalisation response. Furthermore, though" the 
nlants from vernalised seeds had to complete 
their vegetative phase under similar short days 
both in Almora and New Delhi, .the vegetative 
periods -of all these strains were longer in 


352 Letters to the Editor f Current 

L Science 


Table I 

Sliovnng vegetative periods in days of (C) con- 
trol and (V) vernalised cultivated Indian 
'luheat (I) Ahnora sowing — October 14, 1944, 
(II) New Delhi sowing — October 23, 1944. 

Number of plants is given, in brackets. 


Strain 

(C) 

(V) 

Farfmess 

((DV) 

f ha Inch is tan 

fl) 164-7 (30 

1.35-8 25) 

29 -()** 

Suraki 

(ID I4()-l l.T 

12,3-5 14 

1, 

(Punjab) 

A) 143-8 (2S 

129-3 M8 

14-5** 

T-f) 

(ID 125-4 9, 

111-3 (20 

1-1-1** 

(Punjab) 

(1) 154-2 (32 

1.32-8 21) 

11-4* 

T-7 

;iD 125-4 (17 

110-7 9) 

14-7** 

(Punjab ) 

(I^ 145-5 .34 

127-7 34) 

17-8** 

T*20 

(ID 125-.1 (20 

112-7 22) 

12-6** 

(Punjab) 

(D 149*3 27 

L3()-9 18) 

12-4* 

T-21 

(II) 123-2 20) 

110-3 '21) 

12-9** 

(Purijab) 

(I i:u-8 (HD 

109-9 33 

24-!)** 

0 I) 

(II io8-:i 18) 

89*2 1.15 

I9.-1** 

(Patiala) 

(1) 142-3 24 

122-0 (32 

20-3** 

Mahat aj 

(11/ 118-3 21 

101-7 (27 

l(i-6** 

(Patiala) 

ri 134-8 '2(i 

118-8 (27 

16-0** 

(No. 1) 

(11) 108-1 (23 

91-1 (20) 

14-0** 

(Sind) 

(1) 13S-!) 25' 

128-5 (24 

10-4* 

A.O. 90 

(11) 118-3 10 

99-7 2ii 

18-6** 

(Sind) 

(I) 151-4 34 

131-5 28) 

1!)-!)** 

C. S. I. R. 

(11, 12G-3 20 

110-1 27 

l()-2** 

(Bombay) 

(II 100-6 32 

89-6 (25) 

10-9* 

Bansi 224) 

(ID 95-8 (13) 

85- 6 23 

10 -2** 

(Madras) 

il) 141-0 '5 

123 (2D 

17-7* 

Samba 

(ID 111-7 16 

102 I 12.) 

11-5** 


*Si”;nificant at 5% levt:l ; Siu;ni{ic’:jiil, at 1% level. 
Almora. This diJfTeronce can partly be attri- 
buted to the prevailing' higher temperature 
ranges in New Delhi. Pending the results of 
anotlier 150 strain.s of cultivated Indian wheat, 
we do not feel justiiied in offering' any further 
generalisation. 

Vivekananda Laboratory, 

Almora, 
and 

Imperial Agricultural 
Research Institute, 

New Delhi, 

Novem.ber 13, 1946. 


K , Nature. 1046, 157, 811. 2. Sen, R, 

1 S. C., Cun'. Sd,. 1915, 14, 121. 3. 

r. Sd., 1942,12, 1. 4. Sen, H., /wrW 

, 1, 55 5. ProLtres'x Report. I.C.A.R.. 
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usually cultivated in rotation with either kJmrif 
or rabi jowar (Sorghum vulgare IVrs.). In 
recent years, however, groundnut (Archis hy- 
pogea) is becoming popular for the pur[)ose 
since the yields of cotton following this legu- 
minous crop are generally higher than the ones 
obtainable after cilner jo'war. ascertain 

this belief a regular rotational experiment 
consisting of all these three crops in a two and 
thi'ce course systems has been in {progress at 
the Cotton Research Station, Nanded, since 
1941-42. It consists of four randomised blo(?ks 
(individual plot size ijGG acre) and (Ive rota- 
tional treatments detailed below r-— 

(1) Cotton grown after kharif jouurr ; 

(2) Cotton after rabi jowar following mug ; 

(3) Cotton after groundnut : 

(4) Cotton after groundnut following kharif 

jowar ; and 

(5) Cotton after groundnut following rabi 

jowar and mug. 

Gaorani 6 was the variety of cotton used. 
Further all the crops were grown strictly as 
per local practice. 

During the course of this invc'stigation it 
was considered desirable to know the effect of 
these rotational treatments on the librci proper- 
ties of cotton since these formed an .important 
basis for determining its value from trade point 
of view. Accordingly, four-ounce lint samples 
obtained from each of the plots of the five 
different rotational treatments wore' tested for 
such fibre properties as have a consideraldc say 
in determining their spinning value. As such, 
mean fibre weight per fibre, mean iibre length 
(mm.) and mean fibre weight per unit length 
were examined by the usual methods. 

The analyses of variance due to these rota- 
tion treatments for these different characters 
wex’c as follows : — 


Due to 

O 

r/) £ 
tU o 

^ V, 

p ^ 

'Variance or Mean 

S.iuai't; 

Mean fi])re 
\vt. per 1 
unit fibre ' 
!()"» gm. 

M<*an librt! 
length 
miTi. 

Mi'.m Iibre 
\vl. per inn. 
nr'^ gin. 

Blocks 

6 

•0042 

0-312 

0-0017 

Sea.^ons 

1 

*0116 

O-OlO 

(M)0S7'* 

Rotations 

4 

•0235 

0-157 

0-0014 

Seasons X 

4 

‘0102 

0-237 

()-00l2 

Rotati ons 





Error .. j 

24 

•0104 

0-282 

0-0018 


* Significant at 5 percent, level. 


The above results clearly indicate that Gao- 
rani 6 has the same fibre properties -when grown 
either after kharif jowar, rabi jowar or ground- 
nut and that the different crop rotations are not 
likely to affect the spinning quality of the fol- 
lowing cotton crop. 

Similar conclusions regarding the role of 
previous rotation crops on the fibre properties 
of the following cotton were arrived at by 
GulatR (1941) and R. L. N. Iyengar- (1943). 


B. Sen. 

S. C. Chakhavarti. 

B P. Paul. 

G. S. Murty. 
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'I'hc above work formed a part of the pro- 
gramme of work of Indian Central Cotton 
Ckanmitteo Schemes at Nanded. 

Cotton Research Station, P. D. Gadkari 

Nanded, K. G. Deo. 

Hyderabad (Dn.), 

December 3, 1946. 


!. (luh'iii, A. N., *' I nlluence of environment on yield, 
s.e.l, etr., on P.A. 41- and P.A. 289 Conf. 

of 7\ f/i .-iss/s., Malun >a, l<)4l. 2. ly m j;nr, • R. L. N., 

Fibre I'rofertics of Cot ton f' Thesis for D.Sc., of Madras, 
Univeisiiy, 194:5, i:57-3S. 

i^H‘/^OCTOiV^Z>a-LEAFSPOT, A NEW 
LEAF DISEASE OF SUGARCANE 

A NEW leaf disea.se of sugarcane was noticed 
in Gopalpur (Bengal) on Co. 421. The dis- 
ease has also been seen elsewhere before as 
is mentioned b:Tow. The symptoms observed 
were as follows : — 

Beginning as a small dull red spot in the 
lamina towards one or the other side of the 
midrib, the symptom spreads in characteristic 
concentric zones. The zones are marked by 
wavy lines of dull red colour alternating with 
broader whitish areas in between. The spot 
spreads much faster along the length of the 
k-af than across it so that the spots are com- 
monly found to be 4A5"-6" long and 2"-3'' broad. 
The zones tliemselves have the thin wavy lines 
and the whitish zones much broader in the 



I'Ggions above and below the origin than at the 
sides. This eirect is clearly brought out in 
the ligure. 

The symptoms have a slight superficial 
resemblance to those of the “Banded Sclerotial 
Disease”. Important differences exist, however, 
between the symptoms produced by the tv/o 
diseases. While the alternating bands of red 
and white are common between the two and 
are suggestive of a close similarity, the dull 
red colour, and the ‘ zones developing in a 
characteristic concentric fashion from a point 
of origin on the surface of the lamina easily 
distinguish the disease described here from 
the Sclerotial Disease. 


The symptoms are to be observed in the 
beginning of the monsoon season, in the first 
or second week of July, in both the diseases. 
But whereas the symptoms disappear in the 
crop by the end of .4-^igust or the first week 
of September in the Sclerotial Disease, the 
symptoms described above may be seen in 
November and December in the leaves. The 
writer, for instance, has observed the symptoms 
in Septembsr-October 1941 in Ranchi, in Nov- 
ember 1942 in Purtabpore, on Co. 513, and in 
October 1943 on Co. 513 and on Co. 313 in 
Pusa, in Bihar. 

The most important distinguishing feature 
of the disease is, however, the presence of 
minute dark dots on the surface of the leaves 
which may be easily observed with the aid of 
a hand lens (X 10). They represent the dark 
irregular sclerotia of Rhizoctonia. Microscopic 
examination reveals that the sclerotia are par- 
tially embedded in the leaf tissues. The fun- 
gus is easily identified as Rhizoctonia solani 
Kuhn. 

The disease is always confined to a few canes 
in a plantation. It does not seem to spread 
rapidly and is never found generally prevalent 
in an area or a field. 

Dried specimens of the above disease are 
being deposited with the Herb. Crypt. Ind. 
Orient, New Delhi. 

Directorate of Agriculture, 

Bengal, S. Y. Padmanabhan. 

October 28, 1946. 


FLOWER COLOUR IN STROBILAI^TR^^S 
DALHOUSIANl/S CLARKE AND CYFFO- 

GLOSSUM MICROGLOCHIN BENTH. 

During a recent excursion to Dalhousie-Cham- 
ba-Ainpukhri, the writer has noticed a varia- 
tion in flower colour in Strobilanthes Dalhou- 
siantis and Cynoglossuni micro glochin which it 
is thought worthwhile to place on record. 

In Strobilanthes Dalhousianus Collet^ reports 
the flower colour to be dark-blue while Hooker‘s 
stales it to be purple. Along Dalhousie-Ain- 
pukhri Road the species is abundant between 
6,000-9,000 ft. Mostly the flowers are dark- 
blue. At one locality between Khajiar and 
Dalhousie a clone was observed with pure 
white flowers. 

Cynoglossum microglochin Benth. grows 
between 7,000-11,000 ft. from Kashmir to 
Kumaon. According to Collet^ flowers are 
dark-blue. Coventry- states the flower to be 
dark -blue or purple in Kashmir specimens. 
The .species is exceedingly abundant at Ain- 
pukhri (Chamba State). Most of the specimens 
possessed dark-blue flowers but quite a large 
number of plants were found to possess flowers 
milky-white in colour. 

White-coloured flowers in Strobilanthes Dal- 
housianus or in Cynoglossum microglochin have 
not so far been reported. 

Botany Department, 

Punjab University, P. N. Mehra. 

Lahore, 

December 2, 1946. 


1 . Collet, Col S;r H., Flora Sinilensis, 1902. 2. 

Coventry, H. O., IVild Fl(m>er.<! of Kashmir (Series), III, 
1934 a. Hooker, sir J. 1)., 'Phe Flora of British India ^ 

1885, 4. 
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THE KARYOTYPE OF CURCULIGO 
^^ORCHIOIDES GAERTN., AND ITS 
RELATION TO THE KARYOTYPES IN 
OTHER AMARYLLIDACEAE 

Sato (1938) in his masterly review of the 
various karyotype alterations and phylogeny in 
the Amaryllidacese has analysed (1) 19 genera 
in the Amaryllidioideae showing a striking 
resemblance in their basic chromosome com- 
plement and number (5-11) except Hceman- 
thus (5-8) which points to a possible link 
with that of Scilla and of Alstrmmeria ; 
(2) 5 genera under Agavoideae resembling 

Yucca; (3) 2 genera under Hypoxidoideae- 

Alsircerneria (2n-16) and Bomalia (2n-18), 
showing a resemblance to Hoamanthus on one 
side and to Scilla on the other. 

The present contribution on CurcuUgo orchio- 
ides Gaertn., a member included under the sub- 
family Hypoxidoideas, is an attempt to compare 
its karyotype with those of other genera in the 
subfamily. Root-tips were collected from 
bulbs grown in the laboratory and fixed in 
Flemming’s medium mixture. La Cour’s modi- 
hcation of Newton’s iodine-gentian-violet 
schedule was followed. 

The karyotype revealed a diploid chromo- 
some count of 18, as in Bomalia salsilia, al- 
though in general morphology it falls in line 
with the karyotypes of the Hypoxidoidese with 
a diploid compliment of 16 chromosomes. Fig. 1 



Fig. 1. Somatic metapliase plate X 4050 

shows the 18 somatic chromosomes on the 
metaphase plate. They fall into one pair of 
long chromosomes with submedian constric- 
tions, one pair of medium-sized chromosomes 
with secondary constrictions (denoted M-**) and 
seven pairs of short chromosomes with mostly 
submedian and subterminal constrictions. No 
satellites were detected. * 

CurcuUgo orchioides = 

2n = 18 2L -f 2M‘^ -f 14S. 

A study of this karyotype strongly suggests 
a phylogenetic similarity with that of the AZ- 
strcemeria type and possibly of Scilla. A medi- 
um-sized chromosome with a secondary con- 
striction is a feature common to both Curcu- 
ligo orchioides and Alstrcemeria pulchella. Sato 
derives this chromosome of the latter by in- 
version of a short arm with a satellite of a 
long chromosome in A. chilensis. A similar 
origin for the medium-sized chromosome with 
a secondary constriction in CurcuUgo orchio- 
ides is now suggested. In general morphology, 
the karyotype of the species under examina- 
tion shows an unmistakable resemblance to 
that of Alstrcemeria pulehella, except for the 
presence in the former of an extra pair of 
short chromosomes. The two pairs of short 
chromosomes of identical 3ize and morphology 



Fig. 2, Idiogram of the haploid coniplement X 4050 

(denoted x and x') suggest that one of them 
is the reduplicated pair. Evidence for this 
suggestion would naturally lie in the behaviour 
of these pairs in meiosis and investigations to 
this end are in progress. The absence of satel- 
lites and the extremely terminal constrictions 
are features peculiar to the chromosomes of 
CurcuUgo orchioides. 

Thanks are due to Dr. K. V. Srinath for 
guidance and criticism and to Dr. L. N. Kao 
for his encouragement. 

Department of Botany, 

Central College, Ahmedulla Sheriff. 

Bangalore, 

December 14, r946. 

1. Sato, I)., Cytologia. 19?.8, 9, 2( 3-242. 

TRANSPORT OF MILK IN WARM 
CONDITION 

The best means of encouraging milk produc- 
tion in the country is to find .a ready market 
for the liquid milk at a reasonably fair price. 
Chap milk can only be produced in rural 
areas and means must be found to transport it 
in a wholesome condition to the consuming 
centres. The usual accepted method for keep- 
ing liquid milk in good condition is chilling up 
to 48-50° F. Considering our climatic condi- 
tions this is a costly method as the milk gene- 
rally has to be cooled to about 50° F. below 
the atmospheric temperature. Recently Desai, 
et ah (1946) have suggested that milk can be 
kept wholesome for 16 hours by keeping it at 
150° F. No change in the fat percentage and 
acidity of milk occurs when it is stored at this 
temperature for 16 hours. There was also a 
decrease in the bacterial count at this elevated 
temperature as compared to cold storage 
(50° F.). The milk, however, acquired a 
cooked flavour. 

Even if milk can be kept in a marketable 
condition at 150° F. there is not much advan- 
tage in adopting this method as the cost is not 
likely to be very different from the cost of 
refrigeration. Investigations were, therefore, 
conducted to see if this temperature can be 
further reduced to that it may be as near to 
the average climatic conditions (100° F.) as 
possible. The aim was to find the temperature 
at which milk could be kept fresh for a period 
of about 48 hours, as this will give a wide 
scope for its transport to distant places. 

In laboratory trials 200 ml. of milk was kept 
in sterile conical flask after raising it to the 
particular temperature under study. The flasks 
were plugged with cotton-wool. For each se- 
ries six such flasj^s were used and removed 
one by one at different intervals. Effects of 
keeping milk at 86-0°, 98-6°, 113-0°, 122-0°, 
131*0° and 143° F. (30-0°-61-7° C.) were stu- 
died over a period of 48 hours. The results 
obtained are sshown below, 
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At temperatures up to 113° F. almost all 
the samples curdled within 24 hours. At 131 °F. 
and 143° F., both cow and buffalo milk kept 
fairly well even up to 48 hours. There was 
little change in the acidity of milk. 

The above studies were further extended 
using 2 litres of milk in closed tinned brass 
vessels instead of glass flasks. At 145° F. ib 
4° F. it was found that about 85 per cent, of 
buffalo milk and 70 per cent, of cow milk 
samples curdled within 48 hours. Studies 
carried out at 130° ± 4° F., on the other hand, 
gave very promising results. In nine trials 
none of the samples curdled. There was no 
decj’ease in volume and no skin formation took 
place after keeping the samples for 48 hours. 
The samples had sweet flavour. The fat per- 
centage of milk did not show any change. 

The above studies are being further extended 
with larger quantities of milk and it seems 
reasonable to expect that when dealing with 
greater bulk of milk it will be possible to 
reduce the temperature below 130° F. ± 4° F. 
and thus provide a simple and economic method 
for the transport of milk from rural to urban 
centres. 

C. P. Anantakrishnan. 

Noship. N. Dastur. 

Zal R. Kothavalla. 
Imperial Dairy Research Institute, 

Bangalore, 

Noifemher 13, 1946. 


1. Desai, K. K., Thakre, G. S, and Sen, K. C., 

/. Sd. and Animil Husbandry^ 1946, /;/ print. 

BACTERIAL LEAF-SPOT ON ARUM 

During July 1944 in almost all the vegetable- 
growing areas of Nagpur, leaves of arum (Colo- 
casia antiquorum Schott) were, found spotted 
all over the surface, which on examination, 
proved to be due to some bacteria. As far as 
known to the author, the bacterial leaf-spot 
disease of arum has not so far been reported 
from anywhere else. A few bacterial diseases 
have been recorded on different species of Colo- 
casia and Alocasia. Jones*'* (1901) reported 
that Bacillus carotovorus Jones [now accord- 
ing to International rules changed to Bacte- 
rium aroidece (Towns) Stapp.], caused a rapid- 
ly progressing soft wet rot of roots, rhizomes, 
fruits and fleshy stems of vegetables and other 
plants; Alocasia macrorrhiza and Colocasia es- 
culenta were also attacked by this organism. 
Ciferri* (1927) states that inoculation experi- 
ments with a strain of Bacillus carotovorus 
(Bacterium aroidece) ^ isolated from the rotted 
rhizomes of Xanthosoma sagitifolium, gave 
positive results on the original host as well 
as on Colocasia aniiquorum, Alocasia macror- 
rhiza, etc. In 1936, it has beeh reported from 
Hawaii that Colocasia esculenta is subject to 
two major corm rots, one a soft rot associated 
with an unidentified Pythium and with Phyto- 
phthora colocasia, frequently accompanied in 
a secondary capacity by Bacillus carotovorus 
(= Bacterium aroidece). All attempts to re- 
produce the typical features of the rot, as ob- 
served in field by Parris^ (1936), gave nega- 
tive results,- and the development of the dis- 
ease is believed to be due to the combined 
action of either or both the above-mentioned 
weakly parasitic Phycomycetes and unfavour- 
able soil conditions. 

The bacterial leaf -spot disease has been 
found to occur on Colocasia antiquorum Schott, 


and Alocasia indica Schott, the leaves and 
rhizomes of which are extensively used as 
vegetables in the Central Provinces and 
Berar. The disease has bsen found to cause 
considerable loss as the leaves become unlit 
for human consumption and the yield of the 
conns are appreciably reduced. 

The first symptom of the disease is the occur- 
rence of minute, round to oval, dark sage-green 
coloured spots which are I'oughly arranged in 
streaks all over the upper surface. During 
rainy season these spots arc mostly localised 
on the upper surface of the leaves, only a few 
scattered ones on the lower side, but during 
winter they are equally prominent on both 
the sides. The spots on the upper surface of 
the leaves are dark sage-green in colour while 
on the lower surface as eucalyptus green- but 
they are similar in their nature of growth and 
size. Corresponding yellowing or marking on 
the opposite sides are not found in either case. 
Within three to four weeks these spots become 
larger in size, varying from 0*5 mm. to 1 cm. 
in diameter, and invariably coalesce later to 
form larger patches. With the advance of the 
disease the colour changes to light yellow and 
then light brown. Such affected leaves lose 
their lustre and drying starts from the peri- 
phery towards the centre. After a few days 
the leaves die. Excess of soil and atmospheric 
humidity are most favourable for the spread 
of the disease. Younger leaves were more sus- 
ceptible to the disease than the older ones. 

The pathogen was isolated from the infected 
leaves and pure cultures were maintained on 
glucose-agar tubes where the growth appeared 
within 24 hours. By inoculating, the disease 
could be artificially reproduced in its natural 
conditions. The infection could be induced on 
the lower as well as on the upper side of the 
leaves. The disease appeared within 24 hours 
on the lower side and after 48 hours on the 
upper side during rainy months and after 3 
to 4 days during winter season. On reisolation 
the same organism was always obtained. It 
was observed that primary symptoms appeared 
when small quantities of the organism were 
placed on healthy leaves while by placing 
larger amounts the secondary effects were pro- 
duced. In cross-sections the bacterium was 
noticed in the parenchymatous tissues and in 
the palisade cells. 

On glucose agar medium the organism form- 
ed round, smooth and depressed colonies, vary- 
ing from 0’5 mm. to 4 mm. in diameter. The 
bacterium is motile, highly refractive and rod- 
shaped, varying in its size from 1-33 to 3*13/^ 
in length and 0*66 to 1*33 in breadth, the 
average measurements being 2-13 /U x 0*93 m. 
Growth on agar-agar streaks is smooth, soft 
and of spreading type with slimy surface hav- 
ing fine ridges. The organism has so far not 
been identified. 

Further work is in progress. 

Mycology Section, 

Agric. Research Institute, R. P. Asthana. 

N agpur, 

November 22, 1946. 


1. riferri. R., “ Notns mycoloQicje et pbvtopntholoori- 
cal,” Series II, N. 1-15, Niv. Patol Veg., 1927, 17, 209, 
94. 2. Dauthenay, H., Repertoire de Goulen>'s. 3. 

Jones, L. R., Vermont 4gd. Exp. Sta. Report, 1901, 13, 
299-*‘‘32 4. Parris, G. K., Rep. Havaii, Agri, Bxp, 

Sta., 1986, p. 38-40, 
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METALS AND ALLOYS* 

fpHE following remarks culled from the open- 
• pages of the two books under review 

indicate the need which they endeavour to fill 
m dmerent ways, for a presentation of the sub- 
ject of metallurgy from the newer points of 
view : . 

‘‘X-ray metallography is proving itself to be 
an essential tool in metallurgical research. It is 
taking ^ its place beside the classical thermal 
and microscopical methods which have proved 
to be so valuable to the study of metals and 
alloys. It supplements these methods rather 
than replaces them, the combination of all 
being the ideal to aim at. X-ray analysis has 
almost been entirely developed by physicists 
who have been handicapped by their lack of 
metallurgical experience. The metallurgist’s 
wide ^ knowledge of the behaviour and charac- 
teristics of alloys is beyond the reach of the 
physicist, and he must look to his colleagues 
to appreciate the uses to which the new tool 
he has developed can be put.” * 

“The scientific study of the structure of 
alloys was first developed by • the physical 
chemist and by the rnetallurgist. It is now 
tending to become the province of the physi- 
cist and the mathematician. The student who 
is interested in this important subject is often 
inclined to feel that, until he has specialised in 
all these branches, he cannot hope to under- 
stand its recent developments.” * 

The smaller volume by Benyon is intended as 
an introduction to the modern physico-chemi- 
cal theories of the structure of alloys. Its aim 
is to present the “subject-matter in such a way 
that it will be of direct use to practising and 
student metallurgists and to similar groups of 
chemists and physicists who are becoming in- 
creasingly concerned with metals and alloys ; 
as also to convey to students of metallurgy, 
chemistry and physics, a broad outline of the 
contributions made within recent years towards 
the solving of what were some of the bewilder- 
ing problems of the science of alloys”. Consi- 
dered from the standpoint of these aims, the 
book can claim to have achieved a considerable 
measure of success and may be heartily com- 
mended. 

Dr. Taylor’s volume is a more ambitious pro- 
duction. It is intended both as a systematic 
treatise and as a book of reference regarding 
the use of X-ray analysis as a tool in metal- 
lurgical research, and covers the field indicated 
by these aims in a systematic and^ thorough 
fashion. About a third of the book is devoted 


* The Physical St rucUtre of Alloys. ByC.E. Benyon. 
126 Pages octavo *, London : Edward Arnold & Co., 

19-J5. Price 6/6 net. , ,, r -d a 

* A 7 t TniToduction to X-Ray Metallogyciphy . By A. 
Taylor, with a Foreword by Sir Lawrence Bragg. 400 
Pages Royal octavo ; London : Chapman be Hall, 1945. 
Price 36/~ net. 


to the presentation of the fundamental theory 
and experimental technique of crvstal struc- 
ttire analysis by the X-ray method. "The eighth, 
ninth and tenth chapters of the book deal with 
the study by X-ray methods of the metallo- 
graphicaliy important topics of thermal equil- 
ibrium diagrams, measurement of grain size 
and grain orientation. Two chapters follow, 
dealing respectively with the application of 
X-rays to the study of refracting materials 
and with^ radiography and the micro-radio- 
graph. No less than seventy pages are 
devoted to an Appendix containing numerous 
tables and data useful to those engaged in 
X-ray studies and metallographic research. 
The book will be appreciated by all X-ray 
workers and metallurgists, and may be read 
y.'ith profit also by those who are not special- 
ists in these fields, but are interested generally 
in the technical achievements of modern 
science. 

C. Y. Raiman. 

The Diffraction of X-Rays and Electrons by 

Free Molecules. By M. H. Pirenne. (Cam- 
bridge University Press), 1946. Pp. 1-160 -f- 

xli. Price 125h. 6d. 

X-ray and electron diffraction studies have, 
in recent years, been developed into a power- 
ful tool for the elucidation of molecular struc- 
ture. Although the theoretical basis of the 
diffraction of X-rays by atoms and molecules 
was developed by Debye as early as 1915, it 
required several refinements in the theory 
before the experimental results could be util- 
ised for determining the structure of molecules. 
The most important of these is the realisation 
that the incoherent Compton scattering forms 
a significant part of the total scattering. The 
theoretical ideas have now been developed to 
such an extent that it has been possible to 
detect the influence of thermal atomic vibra- 
tions on the diffraction curve of a molecule, at 
least in one instance. Another notable use of 
the diffraction of X-rays is in the study of the 
liquid state, which has resulted in the dis- 
co'^^ery of the quasi- crystalline nature of liquids 
in general. 

The book under review deals with these and 
various other aspects of the subject in a brief 
and highly stimulating manner. As Prof. Debye 
remarks in his preface to the book, “It contains 
all essential information about a subject inti- 
mately connected with our underst^ding of 
molecular structure”. For a book of’ only 160 
pages,' the large variety of topics discussed 
must be considered remarkable. This has been 
achieved by reducing mathematical details to 
the minimum ; but this has not resulted in a 
lack of rigour or precision in the treatment. 
The chapter on experimental methods will 
provide valuable hints for the construction and 
use of the apparatus required in those studies. 
A complete bibliography is also included of 
papers published on X-ray diffraction by gases 
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:iiui :ilso ul all df'U'rrninalinns of molecular 
j^rurhin,' nuuio hy this m; tliocL The book will 
eertainly iirovo to Iva a l^i.^hly useful eompa- 
ninn lo all lh(is(‘ t'lii'as’eti in la'scarcli w^’ork on 
.vo\-iy and I'h-cdmn dilTraction. 

... N. ilAlVlAC’irANDRAN. 

Ihe fnehan 1 extile Industry (1945-46^ Annual 
{iMossrs. Claiitlhi iK- C^)., Publishers, Jan 
IVIansioii, Font, PanulKiy), is tH\e of its inter- 
I'slinr, annual series hi-ounJU out by Mr. M. P. 
(jaiuUu, its Kmiiul r-Kditor. 

The main hsitures of the Aiinnal include a 
vv<‘II pri\setit<H! ri'view t>f llie iudust.rv’s pro- 
r.i'-s diirine, the year 1 IMfi-K) from all* aspects, 
the ppi\ sent finatieial and econoniie position of 
l!ie indu:;lry and its future r)utlook. It also 
p.ives as usual an (iverall pieture of the indus- 
try witli aut hori(al.i\a‘ and up-to-date statists 
ral tahhv: and th<‘ seop(‘ it. piajvklc'S for fin-ther 
plann(.*<i devtdopnuMil. of the industry muter a 
u’cll-aiiitU^ei national policy. 

'rim vnlunu' also deals ciatieally with the 
variou.s h^ip-slat iv<' nu*asurt?s oil the anvil of the 
Ci<‘Vei’nm(,*rit of India for iin})roving the condi- 
tions <jf labour c\s1iinatt‘d to c'ost as much as 
[\v* Ive riipr<‘.s i)ei' nionlli per operative. While 
rtH’Mp.uisiiu; tiu.‘ lu'ccsssity of iint>roving' the lot 
of labour it eaulions tlu' Government against 
fc reinr. th«' pact' of reforms beyond a limit in 
th(‘se /lui<i times. 

The editor also ilraws pointed attention to 
gj’owing t'()n'}}>ci iiioii of ruyon — cotton’s 

c’hit'f rival to llu^ cotton te.xtile industry. Far 

frtuvi lookintt on rayon wiili a hostile eye the 
industry could do w'ell to adapt itself to an 
e.\t<'iH{ed us,‘ of this .syntludic material thereby 
luakinr: availabU' a larger range of tex'tiles 
to Ihe common man. lie advocate's the aboli- 
liou of lh<* excise duty on imported raw cotton 
as he behev<‘s il impost's a lU'edless handicap 
on ihe ctunpt'titig capacity of the industry as 
ajtaliist foreign manufacturei's. While one may 
agre<' with this as an expt'dienl, its wi.sdom as 
a jH'nnauent policy is to l.)e doubted, as it ope- 


rates as a deterrant to cultivators of long- 
stapled varieties of raw cotton at home with 
our present uneconomic methods of cultivation. 

The book concludes with three appendices' 
one relating to raw cotton, its cultivation, ex- 
port, import and consumption in the country ; 
the s('cond, regarding the present position of 
the handloom industry and its future in rela- 
tion to mill industry ; and the third gives a 
eomi^lcte up-to-date list of cotton mills work- 
ing in India. The chapter on handloom indus- 
try is very illuminating and provides interest- 
ing reading. The author has freely drawn 
upon oHlcial views and reports in order to 
complete the picture of the subject. 

An important omission as it strikes one after 
going through the volume, is its failure to take 
into account the necessity and urgent import- 
ance of manufacture of textile machinery and 
tl\e nc'cd for thQ active encouragement of* other 
complementary and ancillary industries. In 
this i*(\spcct the present state of affairs is a sad 
commentary on the lack of interest displayed by 
the U'xtilc industry and the apathy shown 
by the Government. India appears to be bliss- 
fully content with producing cotton and con- 
vei'ting it into textiles with little or no thought 
bestowed on the manufacture of machinery 
and necessary essential stores. The author 
would do well to stress this important aspect 
of the industry by giving necessary informa- 
tion and statistical data. If even the existing 
sources and facilities in the country were to 
be Cully harnessed in a well planned and co- 
ordinated effort much could be done in the 
matter of supply of urgently needed require- 
ments of the industry and in the matter of 
reconditioning the already overworked plant. 

On the whole, the volume should prove very 
useful and interesting to every one interested 
in the textile industry both a.s an annual re- 
fresher and as a handy-book of reference. 

B. G. R. 


WATER TRANSPORT* 


piiOM the i'arlie.si times man ha.s devised a 
^ varit'ly nu'ans of transport over water 
beginning with tlu' sinipU' log of wood which 
helped him Iloat <lown the .stream near his 
hid»itaU<jn. ’riu' .siil).se<pient di.scovery of means 
of propulsion Ijy tlu‘ use of logs whibst astride 
a Ifoalinfi lof? led to the use of paddles and oars. 
Gf)inhinaiion of floats led to rafts, catamarans 
aiul raieh ('oini)o.site gear, while the single log 
r.ave Jilace to floatii^g pots, baskets, bark canoes, 
coracles and the dug-outs. These variations, 
.s((s'jdi]y nujdiiied and iinpnwed upon by differ- 
<‘nt |>eople.s in dilTerent parts of the world, 
{)rt)vide tht' large number of types of water 
i.can.spcn’t we lujw cmcountcr. Some of these 
have mack' litth' im{)rc)vement on the primitive 
IKd learn while others evolved in diffex'cnt dircc- 
ti<.n.s in accordance with the requirements and 

: Origins mid /ur/dy Phivlntion. 
kv I.UJU.-S llfsacll. Pp. XV I 'j-:i0 7; Pis. l-XLV ; I Map 
;ur; mi Text 1 1 Uisli'ation.^. Cambridge University Press, 
30 sk, net. 


conditions of life of their users. The source of 
raw material for building them has also pro- 
foundly influenced the modifications. It is often 
difljcult to assess the relationship between one 
type and another because, as judged by the 
present-day craft, the story is not continuous 
but one full of gaps. The object of the 
author has been- to set forth in detail the nume- 
rous types of water transport perfected by man 
from the earliest times till the advent of the 
Sailing Boat and the subsequent introduction 
of steam and internal combustion engines and 
to indicate the evolutionary changes which have 
taken place in these Craft. The subject is of 
great interest as it throws much light on the 
w'anderings of people in ancient times. 

In the accomplishment of this difficult task 
of compiling information on the Craft now in 
use and connecting it with the notes and obser- 
vations of numerous historians and travellers, 
Ht.rnell’s first-hand knowledge of most of the 
modern Craft in use has been invaluable. He 
spent some years in Ceylon in charge of -Pearl 


No. 12 1 

Dec. 


Reviews 


du"trv^wh,>h^iff Manaar, an in- 

“t(«rS.t°Sr'”o‘*’l 5^“''™ vSS'ln "S’S 

k)urr®vs i?i undertook long 

SfskSS”' S 

dScribes in^'^fh-* ™ost of ibe Craft he 

aescribes in their work-a-dav occunatinne; hx’- 

zat°ion and“®^“? differ ent^ stages^ of cfviU- 
combinatfot ™aterial culture. This fortunate 
Wp. a °u ’^1®. interests and the opportun- 

v^ert occupation has given this 

riv^' lavf Illuminating account of 

result sea-craft — a work which is the 

sfve aL PPP, -T of oi^fen- 

STV& and acemate field observation. 

arranged his material in three 
main sections devoted to three broad tvp^c: 

Craft may be classified. tQ 
first of these deals with floats, rafis and kin- 
dred craft. This includes the most primitive 
agencies of water transport ; swimming and 
iiuing floats of various types are to seen 
m use even at the present day as, for example, 
the buoyant blocks of wood used bv fishermen 
m the Lower Kaveri and the Godavari, and 
the round-bottomed' earthenware jars or Palla- 
chatties used ^ by the Sind fishermen in their 
pursuit of Hilsa. Gourds are used in many 
countries in the place of pots. Another variant 
is the inflated skin float which is of great anti- 
quity, being depicted in sculptures from Nim- 
rud and Ninevah and, in fact, associated with 
most subsequent civilizations -of the Mediter- 
ranean region. An improvement of the simple 
float is that which is ridden astride, several 
variations of which occur. Another line of 
evolution has been the combination of floats 
as rafts, either of the earthenware pots or of 
inflated skins ; Chatty rafts of various kinds 
are known from different parts of India. In a 
different category are the reed rafts and reed 
Canoes of worldwide distribution but among 
which the graceful reed balsas of Lake Titi- 
caca in S. America form a highly specialized 
type. Among the first group, the most special- 
ized are no doubt the log rafts and catamarans 
so peculiar to the surf -beaten Coromandel 
Coast of India showing great variations in 
structure chiefly to suit the particular type of 
fishing for which they are employed. Sea 
rafts of various patterns are found all«^ along 
the Indo-Pacifle extending to S. America. De- 
scribing these various modifications leading up 
to the construction of the Chinese Sampans, 
Hornell concludes that Sampans and Junks are 
descendants of shaped and specialized rafts 
rather than of Canoes. 

Skin boats like coracles, curraghs, kayaks 
and their kin are dealt with in the second 
section ; these boats, which have the common 
characteristic of a light framework and cover- 
ing by hide or some cloth, are widely yet 
discontinuously distributed in Asia, Europe and 
North -America while none is encountered in 
Africa ; its occurrence in S. America (the 
Pelota of La Plata) is probably by a recent 
introduction. Indian coracles are different in 
construction from the other varieties and axe 


f oimd ^ omy _ on the Kaveri. the Thun^abhadra 
and t.ce Kistna. Once v.u pas^ the*"’ Deccan 
tney reappear or.lv in Tice* * .s-e = 

irom Persia and Afghanistan whhe in Eastern 
Bengal, thtir dace is taken bv 
tigari which ' serves a 
mi.'idle China and dirs;!: 

wooden tnb-boati ; a' ntodined’ baf^xPeta: is 
met^ !.*. ith :n Indo-Cntna. rhe true coracle 
again reappears in Iraq. After detailed ac- 
counts of these, Hornell describes at some 
length, the British coracle^: a-d 
giving notes on their histori^r"^?! ^Hieran/ 
as,.>:oclaticns and folklore. This Is filiowsd bv 
notes on ^ the^ American coracles. The most 
specialized snin neats in existence are those 
used by the Eskimes : the roomv L'nid: which 
is a large open beat, crec-sided and capable 
of carrying passengirs and 'cargo, and the light, 
canoe-like Kayck which is rncstlv constructed 
to take a single person. L'-escribinx these in 
detail, the a-utnor deals with the oriain of the 
SKin beats and tne ewidences v.'hiih are 
brought forward are c; great interest. Dis- 
carding the pcssibilittr of a single theory to 
explain the origin and evolution of all skin 
Doats. Horneli considers that while it is essen- 
tial to recognise at least four different types. 
viz., the coracle, the curragh. the rw.iuk’ 'and 
the Kayak, it is possible that the first three 
have a common denominatcr. ..he coracle being 
worldwide in distribution (Africa excepted } 
and, notwithstanding the possibility of in- 
dependent invention in different localities as 
probably showm by the S. American Pelota. 
originated very early in man’s cultural history. 
It is indicated that Central Asia was the prob- 
able area where the coracle origirated and 
flourished under conditions where timber was 
in short supply but was slowly displaced by 
larger and heavier wooden craft in places like 
India with an abundance cf fine timber. 

The Bark Canoes. Dug-outs and Plank-built 
Craft are dealt with in the third section. In 
a discussion on the genetic relations of the 
Bark Canoe, the Dug-outs and the Plank -built 
boats it is pointed cut that, though both the 
Clink-r and Carvel types of plank-built craft 
are ultimately derived from the dug-out canoe 
the latter type possibly represents only an 
intermediate stage in the evolution of the plank- 
built boats. Horneli develops this idea by 
indicating that the bark canoe is possibly the 
most ancient and the 'dug-out possibly evolved 
only as an improvement on the former, seme of 
the modern dug-outs like the IMalabar canoe 
even presenting vestigial relics of the bark 
canoe "framework in the form of rib-like inner 
ridges. In tracing the evolution of the plank- 
built craft the stages are (a) the trough-shaped 
bark canoes, (b) sharp-ended bark canoes, 
(c) dug-out canoes and finally (d^ the plank- 
built canoes. The modifications adopted in the 
change from the dug-out to the Carv’el-built 
ship are ‘worked out and a similar account is 
drawn up for the evolution of the Clinker- 
built fishing lugger. Constructional parallels 
in Scandinavian and Oceanic boats are traced 
and chapters dealing with the sailing ships of 
Ancient Egypt, the development of Arab ship 
design, the various types of boats found on the 
Ganges and the outrigger devices are included. 
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The last mentioned is of partieiilar inU‘rest to 
India ovvin.a to tlie prevahMiro of outri^iUor 
canoes on the West Coast of India with a prob- 
able cfmtre of distriinition in tiu' Ihdnaipi'i and 
Konkaai Coasts where they ar(‘ oft ii operatc^l 
with Rampani nets. Oiitrii.‘;e;t'r dt^vici's are of 
two kinds, eitIuM- the doul)l(‘ outrii;‘,aei' wlart* 
tlua’o is one ac'cessory lloat. on sid(‘ c*on- 

necled to the boat l\v halancin.a’ Ixunvis or tin' 
second typo wlicre tlu're is only oiu' tint ri.j^nes 
and a paii* of booms t'ontu'c'it'd oidy (o o!U‘ 
side. 'I’hc doul)Ie out r ip, 1 * 0 r is found in lln' 
Philijipincs, Indoiu'sian Islands, Malaya, iVlada- 
pasi'ar and the Ka.st Coast of Afric'a, whereas 
tljo sinpk' ontrippei' Dccurs in India, Chylon and 
in the lai’pe number of Pachlic Islands. Con- 
trary to the i)opular iH'lief Hornell points out 
that the most I'jrimitive of the two is tln‘ double 
outripp,er canoe, the sinplo oiu* havinp hetm a 
special adaptation to suit sailinp in the open 


and '-oup.h st'a.s-. 'rh(‘ la.st «‘iiapt r is t!(*V(ito(i 
to fh<‘ minu*rous .'■‘ocio-relijdtuis. and .‘-uf uT.sb-^ 
liou.s prai‘tic('s I'onneeh'd with tlu‘ launchme. tif 
l)oats and the .sic.nilieanee of Otailt and other 
marks in boats in e<Ttam ai% as anii tlu ir po.;^ 
Slide eauses for absenee from otlier;:. In ad<ii- 
lion lo lh(‘ numerous plates at the end at Ifir 
hook and tt'xt-lipurc'.s mo.stly from the anther'.' 
pt'ii, th('rc‘ is an i*>:e(‘lU‘nt bihl itn'.rapliy and a 
map siiowine. the di.-d rihnl ion of the pi'ineip.'d 
{yii<‘; of priniiti\'(‘ watt*r craft. 

Cotli lh(‘ author and tli:* ( 'amhnd.e.e I’liuer 
sily ihv'.s;: deserve /’reat piau.s(‘ ft>r the puhb 
eation of sncdi a wt'll - e.ot -up and lit letmiei iled 
bool-: wliieli will he of epua! jn{ert‘s‘f to lije 
penei*al lasuh'r and to {lu‘ .smaoii;. .studtm! at 
that ill-deruu'd bordiadand belwetai his.tory aiui 
anthropology. 

N. K. IhW'IKRAK. 


SCIENCE NOTES AND NEWS 


Prof. C. K. Jncold, K.R.S., has bec'n awarded 
the Davy Modal of the Royal Society. 

Elmkr Drew Mkkriul, Sc. IX, LL.I)., Arnold 
Profess(n; of P*otany at Harvard University, 
rornierly Dirc'ctor, Pmrc'au of ScieiK’i', Manila, 
Dean, Collo.ue of AMrieullure, University of 
Califoi’iiia, Director, Nsw York Botanical Car- 
den, . Administrates* of Botanical Collections, 
Harvard University, and Director, Arnold Aj*bo- 
rctum, wa.s seventy ye'ars old on October Ul, 
194(). At the occasion of ilu' l>irtlKlay anni- 
versary of the Aiiicricav l/nrnaoua a spec'ial 
dedicatory niimlrer has been i.ssuecl of tlu' Jour- 
nal of the Arnold Arharctuui, ('diU'd Iry A. C. 
Smith, to which collea^HC's all ov('i* the world 
have conti-ibutod. Early in Odohi'i* ;i special 
double issue of Chronica lUytavic.a, edib'd by 
Frari.s Vordoorn, was published in lionour of 
Dr. MEKRii-t-. This tidd-paa'c' numb; r, ('utitU'd 
Mcrrilieana, consists of an authori*/,('(l collec- 
tion of reprints of Dh. Mkrkiui/s princiiral M’en- 
cral writinA'Si well as a chi'onolo/dcal bio- 
Krapiiy, and ])iblioc;rai)hy. 

R/'t Bahadur A. N. Kiiosla, F.S.E., Consiiltinp 
Enednecr with the Government of India, and 
Chairman, Central Wab'rways, Irri/^ation and 
Navi/ijation Commission, wlio rc'pres.'nted India 
in the Executive Committc'c of thf* Intc'ruational 
Commission on Hidi Dams, held recently in 
France, was electid one of tliclr Vice-Presi- 
dents. 

At the instance of the Government of India 
Mr. Khosla C'xtendcd an invitation to the 
Executive Committ.ee of the Intc'rnational Com- 
mission. on Hifth Dams to hold their next (1947) 
session in India. Since tlu'y had alta^acly ac- 
cepted the invitations from Holland to hold 
their session in 1947 and from Sweden in 194B, 
the Committee is reported to have acc:ept(‘d 
in principle the invitation to hold their lOfrO 
session in India. 


II i.s (‘X'p(‘et('<i that an I nternat inua I ('uinmi;: 
.sion on Irrigation and (’anal.s will, wlu'u form 
('(I, chon.s<* to (Vstablish its jiead< (uarler.-; in India. 
Mr. Khosla who afl<*ndi‘d the I nl 1 Tnat ional 
( kanmi.s.sion <m Iliy.h Dam.s un h half of Ih** 
Gov<'rnin(‘nt, dismtssisl this problem uilh tii*' 
m(‘mb(‘rs of IIk' Exi'cutive ('ornmittec' (4’ the 
Inti'rnat ional (’oinmis.sion on Uiy.h Dane: a.*; 
also with the (’oinini.ssion r of tlie U.S, Iiur«‘:iu 
of Reclamation in Washine.tim, U.S, .A., who 
hav(' ('xtended their r.tron}’ s.upport to lUi;; 
pro|)().sal. 

Soap manurai'turi'rs of South tiuba have 
foi'iTK'd tiu'nrselv .s into an Ae.sociat ion undor 
the nanu' of '""South ludiu Snap Alaker:.' .t.'a-ao 
c'Hition” with Ib'/'i.stertsl ( Hliee a! ('abent, at 
lh(' lirst Ch'ju'ral Mis'tinp, lu'ld in (‘alieut on 
the Brd Novi'mhi'i* n)4t>. under the pre.'.uleney 
of Rao Sahii) A. K. M<‘non, 

'riu' aims and olpecl.s (»r tln' Aresonat mn are 
to protc'ct lh(‘ soap indusiry in r.eneral, to 
work for the Kt'^wlh and developmont of the 
indu.stiy, to ('dn<*at(* tin* publii* m the ii:a of 
soap, to standardise tin* (ptahty, to tal.e soint 
aidion in the mailer of lepjslat ion, and <!o ::nrh 
otlier thiiuts in the intm-issts of the orr.am.'.fd 
industry. 


ERRATA 

Vo/. 15, No. II, NovnnihiO' l‘Mb 
Pai^e 50(5, Note on “Synt hc.st:: of I'^olu* Aeid". 
para 5, line 4: for “!k 4, rj-trianhno r> h\ drox\ 
t)yi*idine” read “5, 4, 5-1 riamino (5 - hydi*oxy 

pyi’iinidinc”, Para 0, line l.'i ; far foiuiii 

to contain” read "'wove found to contani”. 

J’a/fe 518, Note entitU'd “Nitroy.iaiour: Fmtii 
i.s(‘rs in Relation to tlu' Keepinit Ctuality of 
Potatoes”: In the table, tlu' data under Manur ■ 
cd and Unmanur('d Plots, read “Uunianured’* 
for “Manured” and vice verna. 
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